Researchers Develop A Sensor To Tell When You’re
Burning Fat

I huffingtonpost.com
Adi Gaskell , Contributor A London based innovation Invalid
scout Date

As a cyclist, it's reached the time of year where training tends to be all about building your ‘base’. The theory
goes that you build up some endurance and promote your bodies ability to burn fat for energy rather than
glycogen.

Of course, figuring out if you're actually doing that is easier said than done, but a team from ETH Zurich have
developed a sensor that analyzes your breath and can tell you if you're in the ‘fat burning zone’. The work,
which was documented in a recently published paper, provides a real-time monitor for lipolysis by analyzing our
exhalations during exercise.

“When burning fat, the body produces by-products that find their way into the blood,” the researchers explain.
“This would allow athletes and people who want to lose weight to check for themselves when their bodies begin
to burn fat...”

The fat burning zone

The key substance the team were looking for is called acetone. The sensor they've developed to detect it is
believed to be one of the most sensitive ever built. It's capable of detecting a single acetone molecule in 100
million other molecules.

The system was put through its paces with a team of volunteers that were asked to complete a 90 minute
session on a bicycle ergometer. Each volunteer was kitted out with a tube into which they were asked to blow,
with the sensor monitoring their acetone levels.
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“We were able to show how the acetone concentration in the exhalations varies greatly from person to person,”
the authors say.

The analysis revealed that there was a high level of variance in each volunteer, with some beginning to burn fat
much earlier in the session than others. The analysis also revealed that the breath based method was as
effective and accurate as the blood analyses typically used today for monitoring lipolysis.

Smart sensing

The sensor itself uses a porous film made of semiconducting nanoparticles made of tungsten trioxide. Each
particle is implanted with silicon atoms. It’s a project that has been several years in development, with the team
initially discovering that trioxide nanoparticles were able to interact with acetone if the atoms are arranged in the
right way. This in turn reduces the electrical resistance on the chip, thus allowing measurement to take place.

The team originally planned to use the device to diagnose diabetes. It's well known that those with undiagnosed
type 1 diabetes have high concentrations of acetone in their breath. The sensor is so effective however, that it
can also be used to detect low levels of acetone as we exhale during exercise.

“This would allow athletes and people who want to lose weight to check for themselves when their bodies begin
to burn fat so that they can optimize their training regimen,” the researchers say.

Whilst measuring our fat burning capabilities is possible today, it is typically only possible in a lab environment
with incredibly expensive equipment. The team have used these to calibrate their sensor, with positive initial
comparisons. They hope that their device will allow for real-time measurements to be taken every day. There is
already a prototype of the device, with the next step being to develop this further and hopefully bring it to market.
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Den Fettabbau iiber die Atemluft
messen

Forscher haben einen Sensor entwickelt, der anhand der Atemluft einer Person anzeigt,
ob ihr Korper Fett verbrennt. Das Ziel ist ein Messgerat fiir den Alltagsgebrauch - fiir das
Training oder wahrend einer Diét.
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Den Fettabbau iiber die
Atemluft messen

Tiefschlaf hilft dem Gehirn
beim Lernen

In drei Stadien zur
Geisteskrankheit

Alan Niederer

Joggen, um die kdrpereigene Fettverbrennung in Gang zu setzen. (Bild:
Pixabay)

(sda) Wann der Kérper damit beginnt, Fett zu verbrennen, lisst sich
heute unter anderem mit einer Blutanalyse bestimmen.
Wissenschafter der ETH Ziirich und des Universitatsspitals Ziirich
stellen nun in den «<ETH-News» eine Methode vor, mit der sich der
Fettabbau «ganz einfach und in Echtzeit in der Atemluft» nachweisen
ldsst.

Beim Fettabbau im Korper entstiinden Nebenprodukte, die ins Blut
gelangten, wird Andreas Giintner, Postdoc in der Gruppe von ETH-
Professor Sotiris Pratsinis, im Artikel zitiert. Gerade die
leichtfliichtigen Molekiile unter ihnen konnten in den
Lungenbldschen in die Atemluft {ibertreten.

Giintner und seine Kollegen haben einen kleinen Gassensor
entwickelt, welcher Azeton, das fliichtigste Molekiil der
Fettabbauprodukte, misst. Der Chip, der derzeit noch die Grosse eines
Fuinfrappenstiicks aufweist, ist mit einem pordsen Film aus
halbleitenden Nanopartikeln beschichtet.

Nachweis im Fitnessraum

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von
Diabetes einzusetzen. Mittlerweile konnten die Wissenschafter
nachweisen, dass das Messgerdt derart empfindlich ist, dass es auch
die sehr geringen Azeton-Konzentrationen im Atem von
Sporttreibenden aufspiirt. Laut «<ETH-News» kann der Chip einzelne
Azeton-Molekiile in hundert Millionen anderen Molekiilen
nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer:
Diese pedalierten wahrend eineinhalb Stunden und bliesen
regelmadssig in ein R6hrchen. «Wir konnten zeigen, dass sich der
Azeton-Ausstoss in der Atemluft von Mensch zu Mensch stark
unterscheidet», sagt Giintner.

Die friihere, mittlerweile iiberholte Lehrmeinung besagte, dass
Sporttreibende erst nach einer bestimmten Trainingszeit und
Herzfrequenz damit beginnen, Fett zu verbrennen. Bei den Ziircher
Messungen setzte die Fettverbrennung bei einigen Probanden erst
nach anderthalb Stunden, bei anderen schon viel friiher ein.

Verfeinern und weiterentwickeln

Die Wissenschafter wollen nun ihre Messtechnik weiter verfeinern:
Mit einem deutlich kleineren Chip kénnte ein handliches Gerdt fiir
den Alltagsgebrauch entstehen. «Damit kénnen Sportler und

Abnehmwillige individuell {iberpriifen, wann ihre Korper beginnen,
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Fett zu verbrennen, um so ihr Training zu optimieren», sagt Giintner.

Getiiftelt wird an ETH und Universitdtsspital aber auch an weiteren
Gassensoren, die andere Molekiile in der Atemluft registrieren.
Interessant waren etwa Sensoren fiir Ammoniak, mit denen sich die
Nierenfunktion tiberpriifen liessen, oder fiir Isopren, um den
Cholesterinstoffwechsel zu untersuchen.
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Die Kérper von Frauen und Mannern unterscheiden sich
in vielerlei Hinsicht - auch in Bezug auf ihre Reaktion
auf sportliches Training.
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Breath instead of a blood test

phys.org | 10/10/2017 | Staff

melanie7 (Posted by)

Click For Photo: https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2017/breathinstea.jpg

In your breath: Measure when your body starts burning fat @ &

"

Blow into the tube, please. In the future, the procedure will not just be used by police checking for alcohol
intoxication, but also for testing the condition of athletes and for people who want to lose that extra bit of
weight. A sensor developed by ETH researchers makes it possible to measure when the body starts
burning fat with a convenient breathalyser.

Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way is with
endurance training, during which the body burns not only carbohydrates such as sugar, but also fat. When
exactly the body begins burning fat can now be determined by analysing, for example, biomarkers in the
blood or urine. Scientists at ETH Zurich and the University Hospital Zurich have now developed a method

for the highly convenient, real-time monitoring of lipolysis by testing a person's exhalations during

exercise.

Body - By-products - Way - Blood - Andreas

"When burning fat, the body produces by-products that find their way into the blood," explains Andreas
Giintner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these
molecules - especially the volatile ones - enter the air exhaled by the person. The most volatile of these
lipid metabolites is acetone. Giintner and his colleagues have developed a small gas sensor that
measures the presence of this substance. The sensor is much more sensitive than previous sensors: it
can detect a single acetone molecule in hundred million molecules. It also measures acetone exclusively,
so the more than 800 other known volatile components in exhalations do not affect the measurement.

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler,
Professor and Director of the Department of Pulmonology, the researchers tested the functioning of the
sensor in volunteers while they exercised. The test subjects completed a one-and-a-half-hour session on

a.
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NFL's Robert Mathis: Breath Test Was Below
Legal Limit
TMZ | 10/24/2017 | Staff

There's a twist in the Robert Mathis

enforcement sources tell TMZ
Sports. When the ex-Indianapolis
Colts star was pulled over at...

“Blood liner” is the newest internet makeup
trend, and it’s gory as can be

Rare | 10/24/2017 | Christabel Duah

If you've ever wanted to cover
yourself in blood, Halloween is
definitely the best time to get away
with doing it. For these fashion-
forward makeup artists, however,
simply painting their faces...
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Holistic land practice on test site may help San
Pedro

Herald/Review Media (The Sierra Vista Herald) | 10/24/2017 | Staff
By F “We looked initially at the property
for its potential as a future recharge
project,” Riggs said Thursday. She

. said it was determined that the

,‘% volume of stormwater reaching the

- parcel did not...

The Blacklist Exclusive: Liz Is Headed to the
Graveyard
TVGuide.com | 10/25/2017 | Tim Surette

[ 35 A blast from Liz's past is coming
B back in this week's episode of The
Blacklist. But from the looks of it,
they're still *gulp* dead. In these
exclusive first-look photos of the
season's fifth...
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New breath test being developed to help weight- FIND US
watchers shed kilos N Y YW

SINGAPORE, Oct 13: If you're looking to lose weight, knowing when your body starts to burn fat during exercise — a process
known as lipolysis — is important.

Instead of analysing blood or urine samples for biomarkers, lipolysis can now be measured by simply blowing into a tube,
according to a report in Science Daily.

Scientists at ETH Zurich and the University Hospital Zurich have developed a small gas sensor that tests for the presence of
acetone in a person’s exhalations during exercise. This allows for the real-time monitoring of lipolysis. Acetone is one of the
body's by-products that finds its way into the person’s breath when fat is burned.

Dr Andreas Guntner told Science Daily that the sensor can detect a single acetone molecule in hundred million molecules. It also
measures acetone exclusively, so the other known volatile components, which amount to more than 800 in a person’s breath, do
not affect the measurement.

Together with pulmonary specialists at the University Hospital Zurich, Dr Guntner and his colleagues tested the sensor on
volunteers after they had each completed a one-and-a-half-hour session on a bicycle ergometer with two short breaks. “We were
able to show how the acetone concentration in the exhalations varies greatly from person to person,” said Dr Guntner.

According to the Science Daily report, the sensor has a chip coated with a porous film of tungsten trioxide nanoparticles.

The chip was developed seven years ago when Professor Sotiris Pratsinis and his colleagues from ETH Zurich discovered that
tungsten trioxide nanoparticles interacted with acetone if the nanoparticles’ atoms were arranged in a certain crystalline
structure. This interaction reduces the electrical resistance of the chip which can be measured.

The report mentioned that the chip was originally meant to diagnose diabetes because the breath of patients with untreated
Type 1 diabetes contains high concentrations of acetone. But since the sensor was found sensitive enough to detect the low
acetone concentrations in a person’s exhalations during exercise, the researchers changed tack.

Although the chip is already the size of a one-cent Euro coin in the study, according to Science Daily, the researchers are working
on making it even smaller.

“This would allow athletes and people who want to lose weight to check for themselves when their bodies begin to burn fat so
that they can optimise their training regimen,” says Dr Guntner. ~-CNA
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Breath Instead of a Blood Test

ZURICH (Dispatches)-In the future, a new sensor is going to make it possible to measure the fat the body burns with a
convenient breathalyzer in order to test the condition of athletes and people who want to lose weight.

Scientists at ETH Zurich and the University Hospital Zurich have now developed a method for the highly convenient, real-
time monitoring of lipolysis by testing a person's exhalations during exercise.

"When burning fat, the body produces by-products that find their way into the blood," explains Andreas Giintner, a postdoc in
the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these molecules -- especially the volatile ones -- enter
the air exhaled by the person. The most volatile of these lipid metabolites is acetone. Glntner and his colleagues have
developed a small gas sensor that measures the presence of this substance. The sensor is much more sensitive than
previous sensors: it can detect a single acetone molecule in hundred million molecules. It also measures acetone exclusively,
so the more than 800 other known volatile components in exhalations do not affect the measurement.

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler, Professor and Director of
the Department of Pulmonology, the researchers tested the functioning of the sensor in volunteers while they exercised. The
test subjects completed a one-and-a-half-hour session on a bicycle ergometer with two short breaks. Researchers asked the
test subjects to blow into a tube that was connected to the acetone sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from person to person," says
Glintner. Scientific opinion used to hold that athletes only begin burning fat after a certain period of physical exertion and on
reaching a certain heart rate, but this view is now outdated. The measurements taken by the researchers in Zurich showed
that lipolysis in some test subjects did, in fact, only start towards the end of the one-and-a-half-hour training session. In the
other volunteers, the measurements showed that their bodies began burning fat much sooner.
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Breath instead of a blood test

= eurekalert.org

Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way is with endurance
training, during which the body burns not only carbohydrates such as sugar, but also fat. When exactly the body
begins burning fat can now be determined by analysing, for example, biomarkers in the blood or urine. Scientists
at ETH Zurich and the University Hospital Zurich have now developed a method for the highly convenient, real-
time monitoring of lipolysis by testing a person's exhalations during exercise.

"When burning fat, the body produces by-products that find their way into the blood," explains Andreas Giintner,
a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these molecules - especially
the volatile ones - enter the air exhaled by the person. The most volatile of these lipid metabolites is acetone.
Guntner and his colleagues have developed a small gas sensor that measures the presence of this substance.
The sensor is much more sensitive than previous sensors: it can detect a single acetone molecule in hundred
million molecules. It also measures acetone exclusively, so the more than 800 other known volatile components
in exhalations do not affect the measurement.

Major individual differences

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler, Professor
and Director of the Department of Pulmonology, the researchers tested the functioning of the sensor in
volunteers while they exercised. The test subjects completed a one-and-a-half-hour session on a bicycle
ergometer with two short breaks. Researchers asked the test subjects to blow into a tube that was connected to
the acetone sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from person to person,"
says Glntner. Scientific opinion used to hold that athletes only begin burning fat after a certain period of physical
exertion and on reaching a certain heart rate, but this view is now outdated. The measurements taken by the
researchers in Zurich showed that lipolysis in some test subjects did, in fact, only start towards the end of the
one-and-a-half-hour training session. In the other volunteers, the measurements showed that their bodies began
burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the concentration of the
biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood analysis is one of today's standard
methods for monitoring lipolysis.

Interaction with nanoparticles

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms of
silicon.

Development of the chip began seven years ago when ETH Professor Pratsinis and his colleagues discovered
that tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are arranged in a
certain crystalline structure. The interaction reduces the electrical resistance of the chip coated with the
nanoparticles, and this phenomenon can then be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of patients with
untreated type 1 diabetes contains high concentrations of acetone. Since then, however, the scientists have
shown that the sensor is in fact sensitive enough to detect the very low acetone concentrations in a person's
exhalations during exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to refine the
measurement technology so that it will be possible with much smaller chips. The goal is to offer the chip in a
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manageably sized device. "This would allow athletes and people who want to lose weight to check for
themselves when their bodies begin to burn fat so that they can optimise their training regimen," says Glntner.

Cheap, small and yet highly sensitive

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs. The
researchers are using these instruments in the current study to verify their measurements. Portable acetone
breath tests also already exist, but they can only be used once and take several minutes before they show the
results. "Our technology has the major benefit of being inexpensive, manageable and yet highly sensitive - plus it
can take measurements in real time," says Guntner. "This makes it suitable for everyday use, while working out
at a fitness centre or for people on a diet."

The scientists are now planning to continue developing their measurement method so that they can eventually
market it. They already have a prototype of the instrument. The scientists are also working on developing gas
sensors for other medically relevant molecules in exhalations, including ammonia to test kidney function,
isoprene to test cholesterol metabolism and various aldehydes for the early detection of lung cancer.

H#iHt
Reference

Guntner AT, Sievi NA, Theodore SJ, Gulich T, Kohler M, Pratsinis SE: Noninvasive body fat burn monitoring from
exhaled acetone with Si-doped WO3 sensing nanoparticles. Analytical Chemistry, 11 September 2017, doi:
10.1021/acs.analchem.7b02843

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to EurekAlert!
by contributing institutions or for the use of any information through the EurekAlert system.
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Breath Instead of a Blood Test

Wed, 10/11/2017 - g:15am by ETH Zurich

HANMELS

IDE Blow into the tube, please. In the future, the procedure will not just be used by police checking for
alcohol intoxication, but also for testing the condition of athletes and for people who want to lose that

- extra bit of weight. A sensor developed by ETH researchers makes it possible to measure when the
body starts burning fat with a convenient breathalyzer.

Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way is with
endurance training, during which the body burns not only carbohydrates such as sugar, but also fat.
DIGITAL When exactly the body begins burning fat can now be determined by analyzing, for example,
biomarkers in the blood or urine. Scientists at ETH Zurich and the University Hospital Zurich have now
developed a method for the highly convenient, real-time monitoring of lipolysis by testing a person’s
exhalations during exercise.

“When burning fat, the body produces by-products that find their way into the blood,” explains Andreas
Guntner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these
molecules - especially the volatile ones - enter the air exhaled by the person. The most volatile of these
lipid metabolites is acetone. Giintner and his colleagues have developed a small gas sensor that
measures the presence of this substance. The sensor is much more sensitive than previous sensors: it
can detect a single acetone molecule in hundred million molecules. It also measures acetone exclusively,
so the more than 800 other known volatile components in exhalations do not affect the measurement.

Major individual differences

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler,
professor and director of the department of pulmonology, the researchers tested the functioning of the
sensor in volunteers while they exercised. The test subjects completed a one-and-a-half-hour session
on a bicycle ergometer with two short breaks. Researchers asked the test subjects to blow into a tube
that was connected to the acetone sensor at regular intervals.

“We were able to show how the acetone concentration in the exhalations varies greatly from person to
person,” says Guntner. Scientific opinion used to hold that athletes only begin burning fat after a certain
period of physical exertion and on reaching a certain heart rate, but this view is now outdated. The
measurements taken by the researchers in Zurich showed that lipolysis in some test subjects did, in
fact, only start toward the end of the one-and-a-half-hour training session. In the other volunteers,
the measurements showed that their bodies began burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood
analysis is one of today’s standard methods for monitoring lipolysis.

Interaction with nanoparticles

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms
of silicon.

Development of the chip began seven years ago when ETH Professor Pratsinis and his colleagues
discovered that tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles
are arranged in a certain crystalline structure. The interaction reduces the electrical resistance of the
chip coated with the nanoparticles, and this phenomenon can then be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of patients
with untreated type 1 diabetes contains high concentrations of acetone. Since then, however, the
scientists have shown that the sensor is in fact sensitive enough to detect the very low acetone
concentrations in a person’s exhalations during exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to refine
the measurement technology so that it will be possible with much smaller chips. The goal is to offer the
chip in a manageably sized device.

“This would allow athletes and people who want to lose weight to check for themselves when their
bodies begin to burn fat so that they can optimize their training regimen,” says Giintner.

Cheap, small and yet highly sensitive

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs.
The researchers are using these instruments in the current study to verify their measurements.
Portable acetone breath tests also already exist, but they can only be used once and take several
minutes before they show the results.

“Our technology has the major benefit of being inexpensive, manageable and yet highly sensitive - plus
it can take measurements in real time,” says Guntner. “This makes it suitable for everyday use, while
working out at a fitness centre or for people on a diet.”

The scientists are now planning to continue developing their measurement method so that they can
eventually market it. They already have a prototype of the instrument. The scientists are also working
on developing gas sensors for other medically relevant molecules in exhalations, including ammonia to
test kidney function, isoprene to test cholesterol metabolism and various aldehydes for the early
detection of lung cancer.
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Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way is
with endurance training, during which the body burns not only carbohydrates such as sugar, but
also fat. When exactly the body begins burning fat can now be determined by analysing, for
example, biomarkers in the blood or urine. Scientists at ETH Zurich and the University Hospital
Zurich have now developed a method for the highly convenient, real-time monitoring of lipolysis

by testing a person's exhalations during exercise. Innovative Nanosensor for
Disease Diagnosis

"When burning fat, the body produces by-products that find their way into the blood," explains Light Flexible Film May Lead to

Andreas Giintner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary 1/14/16 Phone-sized Cancer Detector

alveoli, these molecules - especially the volatile ones - enter the air exhaled by the person. The ANN ARBOFA Ihin, stretchable fim

most volatile of these lipid metabolites is acetone. Giintner and his colleagues have developed

a small gas sensor that measures the presence of this substance. The sensor is much more

sensitive than previous sensors: it can detect a single acetone molecule in hundred million Technology A Portable 'Paper Machine' Can
" § 7115115 Diagnose Disease for Less

molecules. It also measures acetone exclusively, so the more than 800 other known volatile Than $2

components in exhalations do not affect the measurement. e U.S. and other industrialized
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nighly
In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Simple A Simple, Rapid Test to Help
Kohler, Professor and Director of the Department of Pulmonology, the researchers tested the e Erw\,sure Safer Meat
functioning of the sensor in volunteers while they exercised. The test subjects completed a one-
and-a-half-hour session on a bicycle ergometer with two short breaks. Researchers asked the

test subjects to blow into a tube that was connected to the acetone sensor at regular intervals. Test Portable Device Can Quickly
9/30/15 Test for Sickness-causing Toxins
"We were able to show how the acetone concentration in the exhalations varies greatly from in Shellfish
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person to person," says Giintner. Scientific opinion used to hold that athletes only begin
burning fat after a certain period of physical exertion and on reaching a certain heart rate, but
this view is now outdated. The measurements taken by the researchers in Zurich showed that
lipolysis in some test subjects did, in fact, only start towards the end of the one-and-a-half-hour More »
training session. In the other volunteers, the measurements showed that their bodies began

burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This
blood analysis is one of today's standard methods for monitoring lipolysis.

Interaction with nanoparticles

The sensor developed by the scientists uses a chip coated with a porous film of special
semiconducting nanoparticles. The particles are tungsten trioxide that the researchers have
implanted with single atoms of silicon.

Development of the chip began seven years ago when ETH Professor Pratsinis and his
colleagues discovered that tungsten trioxide nanoparticles interact with acetone if the atoms of
the nanoparticles are arranged in a certain crystalline structure. The interaction reduces the
electrical resistance of the chip coated with the nanoparticles, and this phenomenon can then
be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of
patients with untreated type 1 diabetes contains high concentrations of acetone. Since then,
however, the scientists have shown that the sensor is in fact sensitive enough to detect the very
low acetone concentrations in a person's exhalations during exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to
refine the measurement technology so that it will be possible with much smaller chips. The goal
is to offer the chip in a manageably sized device. "This would allow athletes and people who
want to lose weight to check for themselves when their bodies begin to burn fat so that they can
optimise their training regimen," says Giintner.

Cheap, small and yet highly sensitive

Highly sensitive acetone measurements were already possible with other instruments, for
instance mass spectrometers, which are large laboratory devices that cost several hundred
thousand Swiss francs. The researchers are using these instruments in the current study to
verify their measurements. Portable acetone breath tests also already exist, but they can only
be used once and take several minutes before they show the results. "Our technology has the
maijor benefit of being inexpensive, manageable and yet highly sensitive - plus it can take
measurements in real time," says Guintner. "This makes it suitable for everyday use, while
working out at a fitness centre or for people on a diet."

The scientists are now planning to continue developing their measurement method so that they
can eventually market it. They already have a prototype of the instrument. The scientists are
also working on developing gas sensors for other medically relevant molecules in exhalations,
including ammonia to test kidney function, isoprene to test cholesterol metabolism and various
aldehydes for the early detection of lung cancer.

Journal reference: dx.doi.org/10.1021/ac 7b02843

The above story is based on materials provided by ETH Zurich.
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Breath Instead of a Blood Test

Tue, 10/10/2017 - 12:58pm by ETH Zurich

Experts advise anyone looking to shed extra kilos to eat
less and exercise more. One way is with endurance training, DEEPER ‘NS|GHTS
during which the body burns not only carbohydrates such
as sugar, but also fat. When exactly the body begins
burning fat can now be determined by analysing, for

example, biomarkers in the blood or urine. Scientists at ETH - i ' ”
Zurich and the University Hospital Zurich have now
developed a method for the highly convenient, real-time Limitations and Requirements fOf
monitoring of lipolysis by testing a person's exhalations Measuring Metabolic Rates: A Mini
during exercise. .

Review
"When burning fat, the body produces by-products that ANIMA|

find their way into the blood," explains Andreas Glintner, a

postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these molecules -
especially the volatile ones - enter the air exhaled by the person. The most volatile of these lipid
metabolites is acetone. Glintner and his colleagues have developed a small gas sensor that measures
the presence of this substance. The sensor is much more sensitive than previous sensors: it can detect
a single acetone molecule in hundred million molecules. It also measures acetone exclusively, so the
more than 800 other known volatile components in exhalations do not affect the measurement.

Major individual differences

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler,
Professor and Director of the Department of Pulmonology, the researchers tested the functioning of the
sensor in volunteers while they exercised. The test subjects completed a one-and-a-half-hour session
on a bicycle ergometer with two short breaks. Researchers asked the test subjects to blow into a tube
that was connected to the acetone sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from person to
person," says Guntner. Scientific opinion used to hold that athletes only begin burning fat after a certain
period of physical exertion and on reaching a certain heart rate, but this view is now outdated. The
measurements taken by the researchers in Zurich showed that lipolysis in some test subjects did, in
fact, only start towards the end of the one-and-a-half-hour training session. In the other volunteers,
the measurements showed that their bodies began burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood
analysis is one of today's standard methods for monitoring lipolysis.

Interaction with nanoparticles

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms
of silicon.

Development of the chip began seven years ago when ETH Professor Pratsinis and his colleagues
discovered that tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles
are arranged in a certain crystalline structure. The interaction reduces the electrical resistance of the
chip coated with the nanoparticles, and this phenomenon can then be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of patients
with untreated type 1 diabetes contains high concentrations of acetone. Since then, however, the
scientists have shown that the sensor is in fact sensitive enough to detect the very low acetone
concentrations in a person's exhalations during exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to refine
the measurement technology so that it will be possible with much smaller chips. The goal is to offer the
chip in a manageably sized device. "This would allow athletes and people who want to lose weight to
check for themselves when their bodies begin to burn fat so that they can optimise their training
regimen," says Glntner.

Cheap, small and yet highly sensitive

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs.
The researchers are using these instruments in the current study to verify their measurements.
Portable acetone breath tests also already exist, but they can only be used once and take several
minutes before they show the results. "Our technology has the major benefit of being inexpensive,
manageable and yet highly sensitive - plus it can take measurements in real time," says Gilntner. "This
makes it suitable for everyday use, while working out at a fitness centre or for people on a diet."

The scientists are now planning to continue developing their measurement method so that they can
eventually market it. They already have a prototype of the instrument. The scientists are also working
on developing gas sensors for other medically relevant molecules in exhalations, including ammonia to
test kidney function, isoprene to test cholesterol metabolism and various aldehydes for the early
detection of lung cancer.
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Breath sensor tells you when you’re burning fat
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Scientists have developed a breath sensor that can detect when the body is burning fat.

Experts advise anyone looking to shed extra pounds to eat less and exercise more. One way is with endurance
training, during which the body burns not only carbohydrates such as sugar, but also fat.

Biomarkers in the blood or urine, for example, can indicate when the body begins burning fat. Scientists have
now developed a method for the highly convenient, real-time monitoring of lipolysis by testing a person’s
exhalations during exercise.

“When burning fat, the body produces by-products that find their way into the blood,” explains Andreas Glntner,
a postdoc in the group of Sotiris Pratsinis at ETH Zurich.

“This would allow athletes and people who want to lose weight to check for themselves when their
bodies begin to burn fat...”

In the pulmonary alveoli, these molecules—especially the volatile ones—enter the air that the person exhales.
The most volatile of these lipid metabolites is acetone. Glntner and his colleagues have developed a small gas
sensor that measures the presence of this substance.

The sensor is much more sensitive than previous sensors: it can detect a single acetone molecule in hundred
million molecules. It also measures acetone exclusively, so the more than 800 other known volatile components
in exhalations do not affect the measurement.

Unique bodies

In collaboration with pulmonary specialists, the researchers tested the functioning of the sensor in volunteers
while they exercised.

The test subjects completed a one-and-a-half-hour session on a bicycle ergometer with two short breaks.
Researchers asked the test subjects to blow into a tube that was connected to the acetone sensor at regular
intervals.

“We were able to show how the acetone concentration in the exhalations varies greatly from person to person,”
says Gintner.

Scientific opinion used to hold that athletes only begin burning fat after a certain period of physical exertion and
on reaching a certain heart rate, but this view is now outdated. The researchers’ measurements showed that
lipolysis in some test subjects did, in fact, only start towards the end of the one-and-a-half-hour training session.
In the other volunteers, the measurements showed that their bodies began burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the concentration of the

1/4


http://www.futurity.org/breath-sensor-body-fat-1569382/

biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood analysis is one of today’s standard
methods for monitoring lipolysis.

Origin of the sensor

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms of
silicon.

Development of the chip began seven years ago when Pratsinis and his colleagues discovered that tungsten
trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are arranged in a certain crystalline
structure. The interaction reduces the electrical resistance of the chip coated with the nanoparticles, and this
phenomenon can then be measured.

Exercise releases this fat-burning hormone

Originally, researchers planned to use the chip to diagnose diabetes, because the exhaled breath of patients
with untreated type 1 diabetes contains high concentrations of acetone. Since then, however, the scientists have
shown that the sensor is in fact sensitive enough to detect the very low acetone concentrations in a person’s
exhalations during exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to refine the
measurement technology so that it will be possible with much smaller chips. The goal is to offer the chip in a
manageably sized device.

“This would allow athletes and people who want to lose weight to check for themselves when their bodies begin
to burn fat so that they can optimize their training regimen,” says Gulintner.

Low cost, small size

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs. The
researchers are using these instruments in the current study to verify their measurements. Portable acetone
breath tests also already exist, but they can only be used once and take several minutes before they show the
results.

“Our technology has the major benefit of being inexpensive, manageable, and yet highly sensitive—plus it can
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The acetone measuring chip used in the study. (Credit:Andreas Guntner/ETH Zurich)

A student demonstrates the experimental setup. (Credit: Simon Zogg/ETH Zurich)

take measurements in real time,” says Glntner. “This makes it suitable for everyday use, while working out at a
fitness center or for people on a diet.”

This enzyme controls body fat but we can’t just delete it

The scientists are now planning to continue developing their measurement method so that they can eventually
market it. They already have a prototype of the instrument.

The scientists are also working on developing gas sensors for other medically relevant molecules in exhalations,
including ammonia to test kidney function, isoprene to test cholesterol metabolism, and various aldehydes for the
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early detection of lung cancer.
The researchers report their work in the journal Analytical Chemistry.
Source: ETH Zurich

Original Study DOI: 10.1021/acs.analchem.7b02843
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Breath Test Takes the PI‘ace;_of Blood Test

@ 10/12/2017 - 10:12am C% by Fabio Bergamin, ETH Ziirich

Semiconductors

Blow into the tube, please.

In the future, the procedure will not just be used by police checking for alcohol intoxication, but also for
testing the condition of athletes and for people who want to lose that extra bit of weight. A sensor
developed by ETH Zirich researchers makes it possible to measure when the body starts burning fat
with a convenient breathalyzer.

Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way is with
endurance training, during which the body burns not only carbohydrates such as sugar, but also fat.
When exactly the body begins burning fat can now be determined by analysing, for example,
biomarkers in the blood or urine. Scientists at ETH Zirich and the University Hospital Ziirich have now
developed a method for the highly convenient, real-time monitoring of lipolysis by testing a person’s
exhalations during exercise.

“When burning fat, the body produces by-products that find their way into the blood,” explains Andreas
Guntner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these
molecules — especially the volatile ones — enter the air exhaled by the person. The most volatile of
these lipid metabolites is acetone. Gilintner and his colleagues have developed a small gas sensor that
measures the presence of this substance. The sensor is much more sensitive than previous sensors: it
can detect a single acetone molecule in hundred million molecules. It also measures acetone exclusively,
so the more than 800 other known volatile components in exhalations do not affect the measurement.

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler,
Professor and Director of the Department of Pulmonology, the researchers tested the functioning of the
sensor in volunteers while they exercised. The test subjects completed a one-and-a-half-hour session
on a bicycle ergometer with two short breaks. Researchers asked the test subjects to blow into a tube
that was connected to the acetone sensor at regular intervals.

“We were able to show how the acetone concentration in the exhalations varies greatly from person to
person,” says Guntner. Scientific opinion used to hold that athletes only begin burning fat after a certain
period of physical exertion and on reaching a certain heart rate, but this view is now outdated. The
measurements taken by the researchers in Zurich showed that lipolysis in some test subjects did, in
fact, only start towards the end of the one-and-a-half-hour training session. In the other volunteers,
the measurements showed that their bodies began burning fat much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood
analysis is one of today’s standard methods for monitoring lipolysis.

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms
of silicon.

Development of the chip began seven years ago when Pratsinis and his colleagues discovered that
tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are arranged in a
certain crystalline structure. The interaction reduces the electrical resistance of the chip coated with the
nanoparticles, and this phenomenon can then be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of patients
with untreated type 1 diabetes contains high concentrations of acetone. Since then, however, the
scientists have shown that the sensor is in fact sensitive enough to detect the very low acetone
concentrations in a person’s exhalations during exercise.

The chip used in this study is the size of a 1-cent Euro coin, but the researchers are working to refine
the measurement technology so that it will be possible with much smaller chips. The goal is to offer the
chip in a manageably sized device. “This would allow athletes and people who want to lose weight to
check for themselves when their bodies begin to burn fat so that they can optimize their training
regimen,” says Guntner.

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs.
The researchers are using these instruments in the current study to verify their measurements.
Portable acetone breath tests also already exist, but they can only be used once and take several
minutes before they show the results. “Our technology has the major benefit of being inexpensive,
manageable and yet highly sensitive — plus it can take measurements in real time,” says Glntner. “This
makes it suitable for everyday use, while working out at a fitness center or for people on a diet.”

The scientists are now planning to continue developing their measurement method so that they can
eventually market it. They already have a prototype of the instrument. The scientists are also working
on developing gas sensors for other medically relevant molecules in exhalations, including ammonia to
test kidney function, isoprene to test cholesterol metabolism and various aldehydes for the early
detection of lung cancer.

Source: ETH Ziirich
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Breath Test To Analyze Fat Breakdown in The
Body

by Julia Samuel on October 12,2017 at 5:06 PM Health Watch

f [wlsi]a]a Jin

Highlights

¢ A highly convenient method to analyze fat breakdown in the body has been developed.

S\ & M 1 Font:a- A+

¢ Theinstrument is a breath analyzer with a gas-detecting sensor that indicates the presence of
acetone.

» Results of the tests using the breath test were accurate when compared with the standard test
done in the blood.

Analyzing fat breakdown during exercise by a breath test can soon be used as a replacement for
blood tests.

Scientists at ETH Zurich and the University Hospital Zurich have now developed the method
which is highly convenient and helps real-time monitoring of lipolysis.

‘The breath analyzer works on a small gas sensor that measures the presence of acetone and
produces accurate results compared to that of a standard lab test.’

"When burning fat, the body produces by-products that find their way into the blood," explains
Andreas Guntner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary
alveoli, these molecules - especially the volatile ones - enter the air exhaled by the person.

Gas- Detecting Sensor

During exercise, especially with endurance training, the body burns not only carbohydrates
such as sugar, but also fat.

The most volatile of the lipid metabolites which is exhaled is acetone. Guntner and his colleagues
have developed a small gas sensor that measures the presence of this substance.

The sensor is much more sensitive than previous sensors: it can detect a single acetone molecule
in hundred million molecules. It also measures acetone exclusively, so the more than 800 other
known volatile components in exhalations do not affect the measurement.

The sensor uses a chip coated with a porous film of special semiconducting nanoparticles made
of tungsten trioxide implanted with single atoms of silicon.

Tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are
arranged in a certain crystalline structure. The interaction reduces the electrical resistance of
the chip coated with the nanoparticles, and this phenomenon can then be measured. The size of
the chip is 1-cent euro coin, but will be refined to smaller chips.

"This would allow athletes and people who want to lose weight to check for themselves when
their bodies begin to burn fat so that they can optimise their training regimen," says Guntner.

Breath Analysis in Par With Standard Blood Test

The research team tested the functioning of the sensor in volunteers during exercise. The test
subjects were asked to complete a one-and-a-half-hour session on a bicycle ergometer with two
short breaks. The test subjects were asked to blow into a tube that was connected to the acetone
sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from
person to person," says Guntner. Scientific opinion used to hold that athletes only begin burning
fat after a certain period of physical exertion and on reaching a certain heart rate, but this view
is now outdated.

Lipolysis in some test subjects only started towards the end of the one-and-a-half-hour training
session. In the other volunteers, the measurements showed that their bodies began burning fat
much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This
blood analysis is one of today's standard methods for monitoring lipolysis.

"Our technology has the major benefit of being inexpensive, manageable and yet highly sensitive
- plus it can take measurements in real time," says Guntner. "This makes it suitable for everyday
use, while working out at a fitness centre or for people on a diet."

The scientists are also working on developing gas sensors for other medically relevant molecules
in exhalations, including ammonia to test kidney function, isoprene to test cholesterol
metabolism and various aldehydes for the early detection of lung cancer.

Reference
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| Now Portable, Low-Cost Sensor Detects Disease Markers in Breath

A small sensor made from porous thin films of organic conductive plastics could detect trace
compounds like ammonia in the breath, indicating the risk of diseases.

Breath Test for Stomach and Esophageal Cancer Detection

The new breath test could be a non-invasive, cost-effective first-line means to detect stomach
and esophageal cancer.

New Breath Test Detects Malaria Earlier Than Standard Blood Examination
Method

Higher levels of four sulphuric compounds are detected in the malaria patients' breath. These

are in direct correlation with the severity of the infection.

\ ‘Breath Test' may Help Diagnose Fungal Pneumonia

It is well-known that many different microbes can cause pneumonia, and treatment may be
delayed if doctors cannot tell which bug is the culprit.
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Cholesterol

Cholesterol is produced by the body (liver) and is essential for normal body functioning.

Cholesterol - The Enigma Chemical
The word 'Cholesterol' rings danger bells as soon as it is mentioned. This important chemical is
important for the normal metabolism of the body and is dangerous only if present in excess.

Diet and Nutrition Tips for Athletes

= A well balanced nutritious diet can help you keep physically fit and mentally alert not only
. during and after the sports events but all round the year.

Liposuction

Liposuction is a cosmetic procedure, which is used to suck out the excess or abnormal fat
deposition to give a well-contoured shapely look.

Undescended Testicles

An undescended testicle / testis is one that has not descended into the scrotal sac before birth. It
can occur to just one or both the testicles.
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Breath Test To Analyze Fat Breakdown in The
Body

by Julia Samuel on October 12,2017 at 5:06 PM Health Watch
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» Ahighly convenient method to analyze fat breakdown in the body has been developed.
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o Theinstrument is a breath analyzer with a gas-detecting sensor that indicates the presence of
acetone.

¢ Results of the tests using the breath test were accurate when compared with the standard test
done in the blood.

Analyzing fat breakdown during exercise by a breath test can soon be used as a replacement for
blood tests.

Scientists at ETH Zurich and the University Hospital Zurich have now developed the method
which is highly convenient and helps real-time monitoring of lipolysis.

‘The breath analyzer works on a small gas sensor that measures the presence of acetone and
produces accurate results compared to that of a standard lab test.’

"When burning fat, the body produces by-products that find their way into the blood," explains
Andreas Guntner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary
alveoli, these molecules - especially the volatile ones - enter the air exhaled by the person.

Gas- Detecting Sensor

During exercise, especially with endurance training, the body burns not only carbohydrates
such as sugar, but also fat.

The most volatile of the lipid metabolites which is exhaled is acetone. Guntner and his colleagues
have developed a small gas sensor that measures the presence of this substance.

The sensor is much more sensitive than previous sensors: it can detect a single acetone molecule
in hundred million molecules. It also measures acetone exclusively, so the more than 800 other
known volatile components in exhalations do not affect the measurement.

The sensor uses a chip coated with a porous film of special semiconducting nanoparticles made
of tungsten trioxide implanted with single atoms of silicon.

Tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are
arranged in a certain crystalline structure. The interaction reduces the electrical resistance of
the chip coated with the nanoparticles, and this phenomenon can then be measured. The size of
the chip is 1-cent euro coin, but will be refined to smaller chips.

"This would allow athletes and people who want to lose weight to check for themselves when
their bodies begin to burn fat so that they can optimise their training regimen," says Guntner.

Breath Analysis in Par With Standard Blood Test

The research team tested the functioning of the sensor in volunteers during exercise. The test
subjects were asked to complete a one-and-a-half-hour session on a bicycle ergometer with two
short breaks. The test subjects were asked to blow into a tube that was connected to the acetone
sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from
person to person," says Guntner. Scientific opinion used to hold that athletes only begin burning
fat after a certain period of physical exertion and on reaching a certain heart rate, but this view
is now outdated.

Lipolysis in some test subjects only started towards the end of the one-and-a-half-hour training
session. In the other volunteers, the measurements showed that their bodies began burning fat
much sooner.

Control measurements showed that the new measurement method correlated well with the
concentration of the biomarker beta-hydroxybutyrate in the blood of the test subjects. This
blood analysis is one of today's standard methods for monitoring lipolysis.

"Our technology has the major benefit of being inexpensive, manageable and yet highly sensitive
- plus it can take measurements in real time," says Guntner. "This makes it suitable for everyday
use, while working out at a fitness centre or for people on a diet."

The scientists are also working on developing gas sensors for other medically relevant molecules
in exhalations, including ammonia to test kidney function, isoprene to test cholesterol
metabolism and various aldehydes for the early detection of lung cancer.
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| Now Portable, Low-Cost Sensor Detects Disease Markers in Breath

A small sensor made from porous thin films of organic conductive plastics could detect trace
compounds like ammonia in the breath, indicating the risk of diseases.

Breath Test for Stomach and Esophageal Cancer Detection
The new breath test could be a non-invasive, cost-effective first-line means to detect stomach
and esophageal cancer.

New Breath Test Detects Malaria Earlier Than Standard Blood Examination
Method

Higher levels of four sulphuric compounds are detected in the malaria patients' breath. These
are in direct correlation with the severity of the infection.

'‘Breath Test' may Help Diagnose Fungal Pneumonia
-~ H It is well-known that many different microbes can cause pneumonia, and treatment may be
delayed if doctors cannot tell which bug is the culprit.

Cholesterol

Cholesterol is produced by the body (liver) and is essential for normal body functioning.

Cholesterol - The Enigma Chemical

The word 'Cholesterol' rings danger bells as soon as it is mentioned. This important chemical is
important for the normal metabolism of the body and is dangerous only if present in excess.

| Diet and Nutrition Tips for Athletes

= A well balanced nutritious diet can help you keep physically fit and mentally alert not only
during and after the sports events but all round the year.

Liposuction
Liposuction is a cosmetic procedure, which is used to suck out the excess or abnormal fat
deposition to give a well-contoured shapely look.

Undescended Testicles

An undescended testicle / testis is one that has not descended into the scrotal sac before birth. It
can occur to just one or both the testicles.
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Colorectal Cancer
Colorectal cancer is a cancer that
starts in the colon or the rectum.
Colo-rectal cancer is the ...

General Anesthesia Induces a State of
Deep Sleep and Unconsciousness

® It generally affects the brain and thereby
causes relaxation of the entire body

* It is mostly done in major
surgeries to not feel pain
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General Anesthesia
General anesthesia is treatment
with medications that induce a

state of deep sleep and ...
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Skin Cancer
Skin cancer is an abnormal growth
of skin cells. It can develop due to a
continuous exposure to ...
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Fettabbau uiber

Atemluft messen
ZURICH | ETH-Forscher haben
einen Sensor entwickelt, der
mit einer einfachen Analyse
der Atemluft einer Person an-
zeigt, ob deren Korper Fett ver-
brennt oder nicht. Das Ziel ist
ein Messgerat flir den Alltags-
gebrauch - fur das Training
oder wahrend einer Diat.
Wann der Kérper damit be-
ginnt, Fett zu verbrennen, lasst
sich heute unter anderem mit
einer Blutanalyse bestimmen.
Wissenschaftler der ETH Zii-
rich und des Universitatsspi-
tals Zirich stellen nuninden
ETH-News eine Methode vor,
mit der sich der Fettabbau
«ganz einfach und in Echtzeit
in der Atemluft» nachweisen
lasst. Beim Fettabbau im Kor-
per entstehen Nebenprodukte,
die ins Blut gelangen, wird An-
dreas GUntner, Postdoc in der
Gruppe von ETH-Professor So-
tiris Pratsinis, im Artikel zitiert.
Gerade die leichtfliichtigen
Molekiile unter ihnen kénnen
in den Lungenblaschen in die
Atemluft Gbertreten.

Guntner und seine Kollegen
haben einen kleinen Gassen-

sor entwickelt, welcher Azeton,
das flichtigste Molekul der
Fettabbauprodukte, misst. Der
Chip, der derzeit noch die
Grosse eines Fiuinf-Rappen-
Stlicks aufweist, ist mit einem
pordsen Film aus speziellen
halbleitenden Nanopartikeln
beschichtet.

Nachweis im Fitnessraum

Vor sieben Jahren war vorgese-
hen, diesen Chip zur Diagnose
von Diabetes einzusetzen.
Mittlerweile konnten die Wis-
senschaftler nachweisen, dass
das Messgerét aber derart
empfindlich ist, dass es auch
die sehr geringen Azeton-Kon-
zentrationen im Atem von
Sporttreibenden aufspuirt.
Laut ETH-News kann der Chip
einzelne Azeton-Molekiile in
hundert Millionen anderen Mo-
leklilen nachweisen.

Die Forscher schickten nun
Probanden auf den Fahrrad-
ergometer: Diese pedalierten
wdhrend eineinhalb Stunden
und bliesen regelmassig in ein
R&hrchen. «Wir konnten zei-
gen, dass sich der Azeton-Aus-
stoss in der Atemluft von
Mensch zu Mensch stark un-
terscheidet», sagt Glintner.
Die friihere, mittlerweile tiber-

holte Lehrmeinung besagte,
dass Sporttreibende erst nach
einer bestimmten Trainingszeit
und Herzfrequenz damit be-
ginnen, Fett zu verbrennen. Bei
den Zircher Messungen setzte
bei einigen Probanden die
Fettverbrennung erst nach
anderthalb Stunden, bei ande-
ren schon viel friiher ein.
Verfeinern und
weiterentwickeln

Die Wissenschaftler wollen
nun ihre Messtechnik weiter
verfeinern: Mit einem deutlich
kleineren Chip konnte ein
handliches Gerét flir den All-
tagsgebrauch entstehen. «Da-
mit kdnnen Sportler und Ab-
nehmuwillige individuell tber-
prufen, wann ihre Kérper be-
ginnen, Fett zu verbrennen, um
so ihr Training zu optimiereny,
sagt Gintner.

Getlftelt wird an ETH und Uni-
versitatsspital aber auch an
weiteren Gassensoren, die
andere Molekdle in der Atem-
luft registrieren. Interessant
waren etwa Sensoren fiir Am-
moniak, mit denen sich die
Nierenfunktion tberpriifen
liesse, oder flir Isopren, um
den Cholesterin-Stoffwechsel
zu untersuchen. | sda
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Atemluftmessung
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ETH entwickelt giinstigen
Fettweg-Sensor

Verbrennt der Korper Fett, setzt er Azeton frei. Ein neuer Sensor
der ETH Ziirich kann dieses in der Atemluft messen und so helfen,
das Training zu optimieren.

So funktioniert die Atemanalyse. (Video: ETH Ziirich)
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Zum Thema

Fitness-Mythen: Wo
geht das Fett hin,
wenn wir es
verbrennen?

Projekt 2700 Zilrich—
Moskau: Wann es
sich lohnt, auf
leeren Magen zu
trainieren

Fehler gesehen?

&9 Fetier beneben!

Links:

Partner-Websites:

Wer tiberzihlige Kilos loswerden
mochte, sollte bekanntlich
weniger essen und sich mehr
bewegen. Ausdauertraining ist 4
eine Moglichkeit, um Fett zu [’
verbrennen. Um festzustellen, ab
wann der Korper beginnt, Fett zu
verbrennen, brauchte es bisher
aber umstéandliche Blut- oder
Urinanalysen. Dank einer
Entwicklung der ETH und des Universititsspitals Ziirich ldsst sich
der Fettabbau nun ganz einfach und in Echtzeit in der Atemluft
von Sporttreibenden nachweisen, wie das Video oben zeigt.

Bildstrecken

Wo geht das Fett hin, wenn wir es
verbrennen?

(jeg)

Mehr Themen

Anklagen gegen «Lion
Maman fallen gelassen

Die Unterstiitzung der Offentlichkeit
war riesig: Gegen eine Frau, die den
Vergewaltiger ihrer Tochter erstochen
hatte, wird keine Anklage erhoben.
Unterbruch auf der
Bahnstrecke Luzern-Zug
Auf der Linie Luzern-Zug ist die Strecke

zwischen Rotkreuz und Cham fiir den
Bahnverkehr unterbrochen.
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7 Eigenen Beitrag verfassen

Die beliebtesten Leser-Kommentare

1 o chrafeas am 10.10.2017 15:25 A Diesen Beitrag melden
Momoment

Also Ketose Messungen gibt es schon eine Weile. Blut, Urin und
Speichel. ps: der Speicheltest als "handliches Gerit" sicher schon
seit 2010

1 Maler50 am 10.10.2017 15:06 via & A Diesen Beitrag melden
Gut fiir Sportler

Na dann werden sich die Sportler extrem freuen!

A Diesen Beitrag melden

1 LowCarb am 10.10.2017 15
gibt es schon

Solche Gerite, welche Aceton in der Atemluft messen gibt es
schon. Kostet um 200$ herum. Neu wire hingegen ein Gerit,
welches kontinuerlich misst und ohne dass man dazu spezielle
Atemtechniken anwenden muss.

Die neusten Leser-Kommentare

1 Mike Zac am 10.10.2017 17:25via @ A Diesen Beitrag melden
Wann kommt das Zeug?

Das ist sehr niitzlich. Apps oder Ergometer zeigen nur
Verbrennung keal/h. Aber ob das stimmt weiss ich nicht. Bei
60min 1100kcal/h und gesunder Erndhrung sollte schon was
verbrennt werden. Hab in 2W schon 3kg auf 8okg abgenommen.

# Antwort an Mike Zac

4 FernLeser am 10.10.2017 17:04 A Diesen Beitrag melden
Geht auch simpler

Man konnte auch einfach aufhohren seinen Korper mit Zucker zu
vergiften. Dann lduft er dauern auf Ketose. Nur scheint
Zuckersucht noch immer gut akzeptiert zu sein, wie man seinen
Mittmenschen ansieht. Fiir Leber und Herzschdden kommen ja
die Versicherungen auf. Genauso wie fiir all die anderen
Nebenwirkungen wie Insulinresistenz und Diabethes.

# Antwort an FernLeser

1 BombayStyle@gmx.ch am 10.10.2017 16:36 via @

Sehr notwendige Erfindung A Diesen Beitrag melden
Das ist nun ein extra fiir Leute die so wieso mehr als genug fiir
den Korper tun. Mollyladys brauchen bitte jetzt jubeln. Danke
vielmol

# Antwort an BombayStyle@gmx.ch

4 LowCarb am 10.10.2017 15:33 A Diesen Beitrag melden
gibt es schon

Solche Gerite, welche Aceton in der Atemluft messen gibt es
schon. Kostet um 200$ herum. Neu wire hingegen ein Gerit,
welches kontinuerlich misst und ohne dass man dazu spezielle
Atemtechniken anwenden muss.

# Antwort an LowCarb

1 o chrafeas am 10.10.2017 15:25 A Diesen Beitrag melden
Momoment

Also Ketose Messungen gibt es schon eine Weile. Blut, Urin und
Speichel. ps: der Speicheltest als "handliches Gerit" sicher schon
seit 2010

# Antwort an o chrafeas
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1 Stunde Sport pro Woche schiltzt vor Depressionen
Frau nach Game-Marathon auf einem Auge blind
Weniger Raucher wegen Snus? Im Gegenteil

Woher stammt die Radioaktivitat im Tessin?

Sowjets wollten auf dem Mond Atombombe ziinden
43 Kilogramm Gold landen jahrlich im Abwasser

Z00 kann erstmals seltene Chamaleons ziichten

Das ist die grésste Gezeitenwelle der Welt
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Vorbeugende Wirkung
1 Stunde Sport pro Woche schiitzt vor
Depressionen

Regelmiissige Bewegung hilft
nicht nur, kérperlich fit zu
bleiben. Laut Forschern sorgt
sie auch dafiir, triibe
Gedanken dauerhaft auf Abstand zu halten.

Stundenlanges Zocken

Frau nach Game-Marathon auf einem
Auge blind

Eine 21-Jihrige ist in China
teilweise erblindet, nachdem

sie beinahe einen ganzen Tag
lang an ihrem Smartphone

gespielt hatte.

Versuch mit Rekruten

Weniger Raucher wegen Snus? Im
Gegenteil

Forscher haben untersucht, ob
Schnupftabak und Snus bei
Schweizer Rekruten zu
weniger Zigarettenkonsum

fiihren.

Ruthenium-106

Woher stammt die Radioaktivitat im

Tessin?

- A Vor kurzem wurde in der

Schweiz sowie in Deutschland,
Italien und Osterreich
Ruthenium-106

nachgewiesen. Experten vermuten die Quelle in

Russland.

Geheimdokument

Sowjets wollten auf dem Mond
Atombombe ziinden

Es wiire die ultimative
Machtdemonstration gewesen:
Laut einem Geheimdokument
= wollten die Sowjets im All eine
Nuklear-Show veranstalten.

Weltpremiere
Zoo kann erstmals seltene Chaméleons
ziichten

Freude herrscht in
m Grossbritanmien: Zum ersten

Mal weltweit sind dort in

Gefangenschaft Chamileons

der Art Trioceros montium zur Welt gekommen.

Spurenelemente

43 Kilogramm Gold landen jahrlich im
Abwasser

Spurenelemente im Wert von
- m fliessen durch unsere Réhren.
Eine Riickgewinnung lohnt

sich aber kaum.

N

Gefahrliche Hirnhautentziindung

Keine Zecken-Impfung — immer mehr

FSME-Félle
AT

W Seit Jahresbeginn sind 214
Menschen an einer
Hirnhautentziindung

L erkrankt, die von einer Zecke
verursacht worden war. So viele wie seit zehn
Jahren nicht mehr.

Schadliche Gedanken
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Eine Studentin demonstriert das Gerit, das aufgrund der Atemluft den Fettabbau im Kdrper nachweist. © ETH Ziirich, SCHWEIZ
Simon Zogg

ETH-Forscher haben einen Sensor entwickelt, der mit einer einfachen Analyse der Atemluft einer
Person anzeigt, ob deren Kdrper Fett verbrennt oder nicht. Das Ziel ist ein Messgerdt fiir den
Alltagsgebrauch - fiir das Training oder wéhrend einer Diat.

Wann der Kérper damit beginnt, Fett zu verbrennen, ldsst sich heute unter anderem mit einer
Blutanalyse bestimmen. Wissenschaftler der ETH Ziirich und des Universitatsspitals Ztirich stellen
nun in den ETH-News eine Methode vor, mit der sich der Fettabbau «ganz einfach und in Echtzeit
in der Atemluft» nachweisen ldsst.

Beim Fettabbau im Korper entstehen Nebenprodukte, die ins Blut gelangen, wird Andreas
Giintner, Postdoc in der Gruppe von ETH-Professor Sotiris Pratsinis, im Artikel zitiert. Gerade die
leichtfliichtigen Molekiile unter ihnen kénnen in den Lungenbldschen in die Atemluft ibertreten. schnupftabak und Snus verleiten

Guntner und seine Kollegen haben einen kleinen Gassensor entwickelt, welcher Azeton, das junge Schweizer zum Rauchen
fllichtigste Molekdl der Fettabbauprodukte, misst. Der Chip, der derzeit noch die Grosse eines
Fiinf-Rappen-Stiicks aufweist, ist mit einem porésen Film aus speziellen halbleitenden
Nanopartikeln beschichtet.

RADIO FM1

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes einzusetzen.
Mittlerweile konnten die Wissenschaftler nachweisen, dass das Messgerédt aber derart
empfindlich ist, dass es auch die sehr geringen Azeton-Konzentrationen im Atem von
Sporttreibenden aufspdrt. Laut ETH-News kann der Chip einzelne Azeton-Molekiile in hundert
Millionen anderen Molekiilen nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese pedalierten wéhrend
eineinhalb Stunden und bliesen regelmassig in ein Rohrchen. «Wir konnten zeigen, dass sich der
Azeton-Ausstoss in der Atemluft von Mensch zu Mensch stark unterscheidet», sagt Giintner.

Die friihere, mittlerweile tiberholte Lehrmeinung besagte, dass Sporttreibende erst nach einer

bestimmten Trainingszeit und Herzfrequenz damit beginnen, Fett zu verbrennen. Bei den Ziircher °
Messungen setzte bei einigen Probanden die Fettverbrennung erst nach anderthalb Stunden, bei FMi

anderen schon viel frither ein.

Die Wissenschaftler wollen nun ihre Messtechnik weiter verfeinern: Mit einem deutlich kleineren Bllde's‘lgs) Kopf
Chip konnte ein handliches Gerat fiir den Alltagsgebrauch entstehen. «Damit kénnen Sportler und

Abnehmwillige individuell tiberpriifen, wann ihre Kérper beginnen, Fett zu verbrennen, um so ihr Renegades
Training zu optimieren, sagt Giintner. X Ambassadors

Miss California

Getiiftelt wird an ETH und Universitatsspital aber auch an weiteren Gassensoren, die andere Dante Thomas feat, Pras

Molekiile in der Atemluft registrieren. Interessant waren etwa Sensoren fiir Ammoniak, mit denen
sich die Nierenfunktion tberpriifen liessen, oder fiir Isopren, um den Cholesterin-Stoffwechsel zu

untersuchen.
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Forschung

Zircher ETH-Forscher messen
Fettabbau iber die Atemluft

ZURICH - ZH - ETH-Forscher haben einen Sensor entwickelt, der mit einer einfachen
Analyse der Atemluft einer Person anzeigt, ob deren Kérper Fett verbrennt oder
nicht. Das Ziel ist ein Messgerat fiir den Alltagsgebrauch - fiir das Training oder
wahrend einer Diat.
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Eine Studentin demonstriert das Gerat, das aufgrund der Atemluft den Fettabbau im Kérper
nachweist. (ETH ZURICH, SIMON ZOGG)
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Wann der Kérper damit beginnt, Fett zu verbrennen, lasst sich heute unter
anderem mit einer Blutanalyse bestimmen. Wissenschaftler der ETH Zurich und
des Universitatsspitals Zirich stellen nun in den ETH-News eine Methode vor, mit

Rentner (76)...

3 Selbstunfall in Wil SG
Rentner (75) kracht mit

der sich der Fettabbau «ganz einfach und in Echtzeit in der Atemluft» nachweisen Geldndewagen in
lasst. Hauswand

Beim Fettabbau im Korper entstehen Nebenprodukte, die ins Blut gelangen, wird SCHWEIZ

Andreas Guntner, Postdoc in der Gruppe von ETH-Professor Sotiris Pratsinis, im

Artikel zitiert. Gerade die leichtfllichtigen Molekule unter ihnen kdnnen in den
Lungenblaschen in die Atemluft Gbertreten.

Glntner und seine Kollegen haben einen kleinen Gassensor entwickelt, welcher
Azeton, das flichtigste Molekil der Fettabbauprodukte, misst. Der Chip, der
derzeit noch die Grosse eines Funf-Rappen-Stiicks aufweist, ist mit einem pordsen
Film aus speziellen halbleitenden Nanopartikeln beschichtet.

Terrorismusbekédmpfung
Verhaftetes Paar wird
ausgewiesen

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes
einzusetzen. Mittlerweile konnten die Wissenschaftler nachweisen, dass das
Messgerat aber derart empfindlich ist, dass es auch die sehr geringen Azeton-
Konzentrationen im Atem von Sporttreibenden aufspurt. Laut ETH-News kann der
Chip einzelne Azeton-Molekile in hundert Millionen anderen Molekilen
nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese
pedalierten wéahrend eineinhalb Stunden und bliesen regelmassig in ein Rohrchen.
«Wir konnten zeigen, dass sich der Azeton-Ausstoss in der Atemluft von Mensch zu
Mensch stark unterscheidet», sagt Glntner.

Tédlicher Unfall in Hirzel ZH
Lehrling (118) von Balken
erschlagen

Die friihere, mittlerweile Uberholte Lehrmeinung besagte, dass Sporttreibende
erst nach einer bestimmten Trainingszeit und Herzfrequenz damit beginnen, Fett
zu verbrennen. Bei den Ziircher Messungen setzte bei einigen Probanden die
Fettverbrennung erst nach anderthalb Stunden, bei anderen schon viel friiher ein.

Die Wissenschaftler wollen nun ihre Messtechnik weiter verfeinern: Mit einem
deutlich kleineren Chip kénnte ein handliches Gerét fir den Alltagsgebrauch
entstehen. «Damit kdnnen Sportler und Abnehmwillige individuell Gberprifen,
wann ihre Kérper beginnen, Fett zu verbrennen, um so ihr Training zu optimierens,
sagt Guntner.

Pramienanstieg nicht Uberall gleich
Westschweizer mijssen deutlich

Getuftelt wird an ETH und Universitatsspital aber auch an weiteren Gassensoren,
die andere Molekdle in der Atemluft registrieren. Interessant waren etwa
Sensoren fir Ammoniak, mit denen sich die Nierenfunktion tberprifen liessen,
oder fir Isopren, um den Cholesterin-Stoffwechsel zu untersuchen.
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TEHRAN (FNA)- Blow into the tube, please. In the future, the procedure will not just be used by police checking for
alcohol intoxication, but also for testing the condition of athletes and for people who want to lose that extra bit of weight. A

new sensor makes it possible to measure when the body starts burning fat with a convenient breathalyser.

"When burning fat, the body produces by-products that find their way into the blood," explains Andreas Guintner, a
postdoc in the group of ETH Professor Sotiris Pratsinis. In the pulmonary alveoli, these molecules -- especially the
volatile ones -- enter the air exhaled by the person. The most volatile of these lipid metabolites is acetone. Glntner
and his colleagues have developed a small gas sensor that measures the presence of this substance. The sensor is
much more sensitive than previous sensors: it can detect a single acetone molecule in hundred million molecules. It
also measures acetone exclusively, so the more than 800 other known volatile components in exhalations do not
affect the measurement.

Major individual differences

In collaboration with pulmonary specialists at the University Hospital Zurich led by Malcolm Kohler, Professor and
Director of the Department of Pulmonology, the researchers tested the functioning of the sensor in volunteers while
they exercised. The test subjects completed a one-and-a-half-hour session on a bicycle ergometer with two short
breaks. Researchers asked the test subjects to blow into a tube that was connected to the acetone sensor at regular
intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly from person to person," says
Giintner. Scientific opinion used to hold that athletes only begin burning fat after a certain period of physical exertion
and on reaching a certain heart rate, but this view is now outdated. The measurements taken by the researchers in
Zurich showed that lipolysis in some test subjects did, in fact, only start towards the end of the one-and-a-half-hour
training session. In the other volunteers, the measurements showed that their bodies began burning fat much
sooner.

Control measurements showed that the new measurement method correlated well with the concentration of the
biomarker beta-hydroxybutyrate in the blood of the test subjects. This blood analysis is one of today's standard
methods for monitoring lipolysis.

Interaction with nanoparticles

The sensor developed by the scientists uses a chip coated with a porous film of special semiconducting
nanoparticles. The particles are tungsten trioxide that the researchers have implanted with single atoms of silicon.

Development of the chip began seven years ago when ETH Professor Pratsinis and his colleagues discovered that
tungsten trioxide nanoparticles interact with acetone if the atoms of the nanoparticles are arranged in a certain
crystalline structure. The interaction reduces the electrical resistance of the chip coated with the nanoparticles, and
this phenomenon can then be measured.

Originally, the idea was to use the chip to diagnose diabetes, because the exhaled breath of patients with untreated
type 1 diabetes contains high concentrations of acetone. Since then, however, the scientists have shown that the
sensor is in fact sensitive enough to detect the very low acetone concentrations in a person's exhalations during
exercise.

The chip used in this study is the size of a 1-cent euro coin, but the researchers are working to refine the
measurement technology so that it will be possible with much smaller chips. The goal is to offer the chip in a
manageably sized device. "This would allow athletes and people who want to lose weight to check for themselves
when their bodies begin to burn fat so that they can optimise their training regimen," says Glintner.

Cheap, small and yet highly sensitive

Highly sensitive acetone measurements were already possible with other instruments, for instance mass
spectrometers, which are large laboratory devices that cost several hundred thousand Swiss francs. The
researchers are using these instruments in the current study to verify their measurements. Portable acetone breath
tests also already exist, but they can only be used once and take several minutes before they show the results. "Our
technology has the major benefit of being inexpensive, manageable and yet highly sensitive -- plus it can take
measurements in real time," says Guntner. "This makes it suitable for everyday use, while working out at a fitness
centre or for people on a diet."

The scientists are now planning to continue developing their measurement method so that they can eventually
market it. They already have a prototype of the instrument. The scientists are also working on developing gas
sensors for other medically relevant molecules in exhalations, including ammonia to test kidney function, isoprene to
test cholesterol metabolism and various aldehydes for the early detection of lung cancer.
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Dieses Gerat misst in der Atemluft, wie
gut jemand Fett verbrennt

®@0Q

Eine Studentin demonstriert das Gerét, das aufgrund der Atemluft den Fettabbau im
Kérper nachweist. | (ETH Ztrich, Simon Zogg)

FORSCHUNG - ETH-Forscher haben einen Sensor entwickelt,
der mit einer einfachen Analyse der Atemluft einer Person
anzeigt, ob deren Kérper Fett verbrennt oder nicht. Das Ziel ist
ein Messgerat fir den Alltagsgebrauch - fur das Training oder
wahrend einer Diat.

10. Oktober 2017, 14:27

Wann der Kérper damit beginnt, Fett zu verbrennen, ANZEIGE:
lasst sich heute unter anderem mit einer Blutanalyse

bestimmen. Wissenschaftler der ETH Ziirich und des e
Universitatsspitals Ziirich stellen nun in den ETH-News
eine Methode vor, mit der sich der Fettabbau "ganz einfach und in Echtzeit in

der Atemluft" nachweisen ldsst.

Beim Fettabbau im Korper entstehen Nebenprodukte, die ins Blut gelangen,
wird Andreas Giintner, Postdoc in der Gruppe von ETH-Professor Sotiris
Pratsinis, im Artikel zitiert. Gerade die leichtfliichtigen Molekiile unter ihnen
konnen in den Lungenblischen in die Atemluft {ibertreten.

Giintner und seine Kollegen haben einen kleinen Gassensor entwickelt,
welcher Azeton, das fliichtigste Molekiil der Fettabbauprodukte, misst. Der
Chip, der derzeit noch die Grosse eines Fiinf-Rappen-Stiicks aufweist, ist mit
einem pordsen Film aus speziellen halbleitenden Nanopartikeln beschichtet.

Nachweis im Fitnessraum

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes
einzusetzen. Mittlerweile konnten die Wissenschaftler nachweisen, dass das
Messgerit aber derart empfindlich ist, dass es auch die sehr geringen Azeton-
Konzentrationen im Atem von Sporttreibenden aufspiirt. Laut ETH-News
kann der Chip einzelne Azeton-Molekiile in hundert Millionen anderen
Molekiilen nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese
pedalierten wihrend eineinhalb Stunden und bliesen regelmassig in ein
Rohrchen. "Wir konnten zeigen, dass sich der Azeton-Ausstoss in der
Atemluft von Mensch zu Mensch stark unterscheidet”, sagt Giintner.

Die frithere, mittlerweile iiberholte Lehrmeinung besagte, dass Sporttreibende
erst nach einer bestimmten Trainingszeit und Herzfrequenz damit beginnen,
Fett zu verbrennen. Bei den Ziircher Messungen setzte bei einigen Probanden
die Fettverbrennung erst nach anderthalb Stunden, bei anderen schon viel
frither ein.

Verfeinern und weiterentwickeln

Die Wissenschaftler wollen nun ihre Messtechnik weiter verfeinern: Mit
einem deutlich kleineren Chip kénnte ein handliches Gerit fiir den
Alltagsgebrauch entstehen. "Damit konnen Sportler und Abnehmwillige
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individuell iiberpriifen, wann ihre Korper beginnen, Fett zu verbrennen, um
so ihr Training zu optimieren", sagt Giintner.

Getiiftelt wird an ETH und Universitétsspital aber auch an weiteren
Gassensoren, die andere Molekiile in der Atemluft registrieren. Interessant
wiren etwa Sensoren fiir Ammoniak, mit denen sich die Nierenfunktion
iberpriifen liessen, oder fiir Isopren, um den Cholesterin-Stoffwechsel zu
untersuchen. (sda)
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Neuer Sensor entwickelt: Fettabbau iiber die Atemluft messen

Forscher aus der Schweiz haben einen Sensor entwickelt, mit dem man einfach per Atemanalyse messen kann,
wann der Korper beginnt, Fett zu verbrennen. Laut den Wissenschaftlern eignet sich die Technik, ,fir den
Alltagsgebrauch, furs Training in einem Fitnesscenter oder wahrend einer Diat."

Ausdauersport hilft beim Abnehmen

Untersuchungen zufolge leben immer mehr Ubergewichtige in Deutschland. Viele versuchen , ihren dicken Bauch
wieder loszuwerden, indem sie bestimmte Lebensmittel meiden beziehungsweise eine Diat machen. Doch das
allein reicht meist nicht aus. Um Bauchfett abzubauen, ist es in der Regel auch nétig, sich regelméaBig zu bewegen.
Ausdauersport eignet sich hier besonders gut. Mit einem neu entwickelten Sensor kann man dabei kiinftig ganz
einfach per Atemanalyse messen, wann der Koérper beginnt, Fett zu verbrennen.

Forscher haben einen Sensor entwickelt, mit dem man (ber die Atemluft den
Fettabbau messen kann. Die Technik eignet sich fiir den Sport oder bei einer
Diat. (Bild: Firma V/fotolia.com)

Fettabbau ganz einfach in der Atemluft nachweisbar

Unser Kérper verbrennt beim Ausdauertraining nicht nur Kohlenhydrate wie Zucker, sondern auch Fette. Wann der
Korper beginnt, Fett zu verbrennen, I&sst sich heute zum Beispiel mit der Analyse von Biomarkern im Blut oder im
Urin bestimmen.

Wissenschaftler der Eidgenéssischen Technischen Hochschule (ETH) Zirich und des Universitétsspitals Zirich (USZ)
entwickelten nun eine Methode, mit der sich der Fettabbau ganz einfach und in Echtzeit in der Atemluft von
Sporttreibenden nachweisen lasst.

,Beim Fettabbau im Kérper entstehen Nebenprodukte, die ins Blut gelangen®, erklarte Andreas Guntner, Postdoc in
der Gruppe von ETH-Professor Sotiris Pratsinis laut den ,ETH-News".

In den Lungenbldschen kénnen diese Molekile in die Atemluft Ubertreten, besonders die leichtflichtigen unter
ihnen. Das fliichtigste dieser Fettabbauprodukte ist Azeton.

Die Schweizer Forscher haben einen kleinen Gassensor entwickelt, der diesen Stoff misst. Ihr Sensor ist viel
empfindlicher als bisherige Sensoren: er kann einzelne Azeton-Molekiile in hundert Millionen anderer Molekiile
nachweisen.

AuBerdem misst der Sensor nur Azeton und nichts anderes; die weiteren tUber 800 bekannten flichtigen
Komponenten in der Atemluft beeinflussen die Messung nicht.

Im Fachmagazin ,Analytical Chemistry" berichten die Experten tber ihre neue Entwicklung.

Funktion des Sensors bei Sporttreibenden iiberpriift

In Zusammenarbeit mit Lungenspezialisten am Universitatsspital Zirich Uberpriften die Wissenschaftler die
Funktion des Sensors bei sporttreibenden Freiwilligen. Diese absolvierten eineinhalb Stunden Training auf einem
Fahrradergometer mit zwei kurzen Pausen.

In regelmaBigen Abstanden lieBen die Forschenden die Probanden in ein Réhrchen blasen, das mit dem Azeton-
Sensor verbunden war.

»Wir konnten damit zeigen, dass sich der Azeton-Ausstoss in der Atemluft von Mensch zu Mensch stark
unterscheidet", erlauterte Gluntner.

Die frihere und mittlerweile Gberholte Lehrmeinung besagte, dass Sporttreibende erst nach einer bestimmten
Trainingszeit und Herzfrequenz beginnen, Fett zu verbrennen.

In den Messungen der Wissenschaftler setzte die Fettverbrennung bei einigen Probanden tatsachlich erst gegen
Ende der eineinhalbstiindigen Trainingseinheit ein. Bei anderen Freiwilligen zeigten die Messungen, dass ihr Kérper
schon viel friher Fett verbrennt.

Kontrollmessungen ergaben, dass die neue Messmethode gut tbereinstimmt mit der Konzentration des Biomarkers
Beta-Hydroxybutyrat im Blut der Studienteilnehmer. Diese Blutanalyse ist eine der heutigen Standardmethoden, um
den Fettabbau nachzuverfolgen.

Chip sollte urspriinglich zur Diabetes-Diagnose verwendet werden

Bei dem von den Wissenschaftlern entwickelten Sensor handelt es sich um einen Chip, der mit einem porésen Film
aus speziellen halbleitenden Nanopartikeln beschichtet ist. Die Partikel bestehen aus Wolframtrioxid, das die
Forschenden mit einzelnen Silizium-Atomen versetzt hatten.

Angefangen hat die Entwicklung dieses Chips bereits vor sieben Jahren. Damals entdeckten ETH-Forscher, dass
Wolframtrioxid-Nanopartikel mit Azeton wechselwirken, sofern die Atome der Nanopartikel in einer bestimmten
Kristallstruktur angeordnet sind.

Die Wechselwirkung verringert den elektrischen Widerstand des mit den Nanopartikeln beschichteten Chips, was
messbar ist.

Urspriinglich war die Idee, den Chip zur Diagnose von Diabetes zu verwenden. Denn in der Atemluft von Patienten
mit unbehandeltem Diabetes Typ 1 lassen sich hohe Azeton-Konzentration nachweisen.

Mittlerweile konnten die Wissenschaftler jedoch zeigen, dass der Sensor empfindlich genug ist, um die sehr
geringen Azeton-Konzentrationen im Atem von Sporttreibenden nachzuweisen.

Die Forscher sind dabei die Messtechnik soweit zu verfeinern, dass sie mit deutlich kleineren als in der Studie
verwendeten Chips moglich werden soll. Sie sollen in ein handliches Gerat passen.

~Damit kénnen Sportler und Abnehmwillige individuell Uberpriifen, wann ihr Kérper beginnt, Fett zu verbrennen, um
so ihr Training zu optimieren", sagte Glntner.

Technik fiir den Alltagsgebrauch

Hochempfindliche Azeton-Messungen konnte man schon bisher mit anderen Messgerdten - sogenannten
Massenspektrometern — machen. Dabei handelt es sich jedoch um groBe und sehr teure Laborgeréate.

Solche nutzen die Forschenden in der aktuellen Studie, um ihre Messungen zu tberprifen. Auch gibt es bereits
tragbare Geréte fir die Azeton-Messung im Atem. Diese kann man jedoch nur einmal verwenden, und sie zeigen
das Resultat erst nach einigen Minuten an.

~Unsere Technik hingegen hat die grossen Vorteile, dass sie glinstig, handlich und dennoch hochempfindlich ist
sowie ausserdem Echtzeitmessungen ermdglicht", so Glntner. ,Sie eignet sich daher fir den Alltagsgebrauch, fiirs
Training in einem Fitnesscenter oder wahrend einer Diat."

Die Wissenschaftler planen nun, ihre Messmethode zur Marktreife weiterzuentwickeln. Einen Messgerat-Prototypen
gibt es bereits.

Zugleich sind die Wissenschaftler daran, Gassensoren fiir weitere medizinisch interessante Molekiile in der Atemluft

zu entwickeln, darunter solche fir Ammoniak, mit dem sich die Nierenfunktion Gberprifen lasst, Isopren, um den
Cholesterin-Stoffwechsel zu untersuchen, und verschiedene Aldehyde fiir die Friilherkennung von Lungenkrebs. (ad)
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New breath test being developed to

help weight-watchers shed kilos

= All Sections

Your breath could indicate how successful you are at losing weight. (Photo: Tero
Vesalainen/Pixabay)

ZURICH: If you’re looking to lose weight, knowing when your body starts to burn
fat during exercise - a process known as lipolysis - is important.

Instead of analysing blood or urine samples for biomarkers, lipolysis can now be
measured by simply blowing into a tube, according to a report in Science Daily.

Scientists at ETH Zurich and the University Hospital Zurich have developed a small
gas sensor that tests for the presence of acetone in a person's exhalations during
exercise. This allows for the real-time monitoring of lipolysis. Acetone is one of
the body’s by-products that finds its way into the person’s breath when fat is
burned.

Dr Andreas Guntner told Science Daily that the sensor can detect a single acetone
molecule in hundred million molecules. It also measures acetone exclusively, so
the other known volatile components, which amount to more than 800 in a
person’s breath, do not affect the measurement.

Together with pulmonary specialists at the University Hospital Zurich, Dr Guntner
and his colleagues tested the sensor on volunteers after they had each completed
a one-and-a-half-hour session on a bicycle ergometer with two short breaks.
""We were able to show how the acetone concentration in the exhalations varies
greatly from person to person," said Dr Guntner.

According to the Science Daily report, the sensor has a chip coated with a porous
film of tungsten trioxide nanoparticles.

The chip was developed seven years ago when Professor Sotiris Pratsinis and his
colleagues from ETH Zurich discovered that tungsten trioxide nanoparticles
interacted with acetone if the nanoparticles’ atoms were arranged in a certain
crystalline structure. This interaction reduces the electrical resistance of the chip
which can be measured.

This chip could help you to lose weight by measuring your breath. (Photo: ETH
Zurich/Andreas Guntner)

The report mentioned that the chip was originally meant to diagnose diabetes
because the breath of patients with untreated Type 1 diabetes contains high
concentrations of acetone. But since the sensor was found sensitive enough to
detect the low acetone concentrations in a person's exhalations during exercise,
the researchers changed tack.

Although the chip is already the size of a one-cent Euro coin in the study,
according to Science Daily, the researchers are working on making it even smaller.

"This would allow athletes and people who want to lose weight to check for

themselves when their bodies begin to burn fat so that they can optimise their
training regimen," says Dr Guntner.

Source: CNA/bk
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Scientists develop new method for
monitoring lipolysis by testing person's
exhaled breath

m Download PDF Copy

f October 10,2017
Y Experts advise anyone looking to shed extra kilos to eat less and exercise more. One way
is with endurance training, during which the body burns not only carbohydrates such as
sugar, but also fat. When exactly the body begins burning fat can now be determined by Int";‘rffizsvs To}\pnl}lcelslth
G+ analyzing, for example, biomarkers in the blood or urine. Scientists at ETH Zurich and the
University Hospital Zurich have now developed a method for the highly convenient, real- Brain function does not die
. - . . . B . . . immediately after the heart
@ time monitoring of lipolysis by testing a person's exhalations during exercise. stops finds study

"When burning fat, the body produces by-products that find their way into the blood,"
explains Andreas GUlintner, a postdoc in the group of ETH Professor Sotiris Pratsinis. In
the pulmonary alveoli, these molecules - especially the volatile ones - enter the air
exhaled by the person. The most volatile of these lipid metabolites is acetone. Glntner
and his colleagues have developed a small gas sensor that measures the presence of this

Study reveals link between
cancer relapse and body’s
immune system

substance. The sensor is much more sensitive than previous sensors: it can detect a

single acetone molecule in hundred million molecules. It also measures acetone )
Study sheds new light on

why autism is more
common in boys

exclusively, so the more than 800 other known volatile components in exhalations do not
affect the measurement.

Major individual differences

BMS survey reveals negative
effects of menopause on
most aspects of women'’s
lives

In collaboration with pulmonary specialists at the University Hospital Zurich led by
Malcolm Kohler, Professor and Director of the Department of Pulmonology, the
researchers tested the functioning of the sensor in volunteers while they exercised. The
test subjects completed a one-and-a-half-hour session on a bicycle ergometer with two

short breaks. Researchers asked the test subjects to blow into a tube that was connected Long-term risk of premature

death in men and women
strongly associated with
depression, study reveals

to the acetone sensor at regular intervals.

"We were able to show how the acetone concentration in the exhalations varies greatly

from person to person," says Glntner. Scientific opinion used to hold that athletes only
begin burning fat after a certain period of physical exertion and on reaching a certain
heart rate, but this view is now outdated. The measurements taken by the researchers in

) ) L ) o Latest News
Zurich showed that lipolysis in some test subjects did, in fact, only start towards the end
of the one-and-a-half-hour training session. In the other volunteers, the measurements = < Adopting healthy diet can
help reverse risk of high
triglycerides, despite
genetic predisposition

showed that their bodies began burning fat much sooner.

Control measurements showed that the new measurement method correlated well with
the concentration of the biomarker beta-hydroxybutyrate in the blood of the test
subjects. This blood analysis is one of today's standard methods for monitoring lipolysis. New assessment system
shows which patients need
to be examined for heart

Interaction with nanoparticles valve infection

The sensor developed by the scientists uses a chip coated with a porous film of special
Duke Health researchers

find anxiety disorders
among some problematic
marijuana users

semiconducting nanoparticles. The particles are tungsten trioxide that the researchers
have implanted with single atoms of silicon.

Development of the chip began seven years ago

when ETH Professor Pratsinis and his Related Stories Robot-assisted surgery may
colleagues discovered that tungsten trioxide e Exercise at high levels increases not be time- or cost-
nanoparticles interact with acetone if the atoms risk of hardening of the arteries effective compared with

of the nanoparticles are arranged in a certain conventional procedure

Study finds link between high
blood lead levels and pre-
eclampsia

crystalline structure. The interaction reduces
the electrical resistance of the chip coated with
the nanoparticles, and this phenomenon can

The painful side of positive
health care marketing

Nightingale aims to apply
cutting-edge blood analysis
service within healthcare

then be measured.

Originally, the idea was to use the chip to

diagnose diabetes, because the exhaled breath SE
of patients with untreated type 1 diabetes ews Medical
contains high concentrations of acetone. Since ,268 likes

then, however, the scientists have shown that the sensor is in fact sensitive enough to
detect the very low acetone concentrations in a person's exhalations during exercise.

Be the first of your friends to like this

working to refine the measurement technology so that it will be possible with much = < >
smaller chips. The goal is to offer the chip in a manageably sized device. "This would allow :ﬁﬂm A ﬂ

athletes and people who want to lose weight to check for themselves when their bodies
Newsletters you may
interested in

The chip used in this study is the size of a 1-cent euro coin, but the researchers are

begin to burn fat so that they can optimize their training regimen," says Guntner.

Cheap, small and yet highly sensitive

. L . . . Cholesterol
Highly sensitive acetone measurements were already possible with other instruments, g;-'i‘ BrlElaer faar)
for instance mass spectrometers, which are large laboratory devices that cost several [ﬁ%

hundred thousand Swiss francs. The researchers are using these instruments in the

current study to verify their measurements. Portable acetone breath tests also already Diabetes

exist, but they can only be used once and take several minutes before they show the m &  (Subscribe or Preview)
results. "Our technology has the major benefit of being inexpensive, manageable and yet

highly sensitive - plus it can take measurements in real time," says Guntner. "This makes

it suitable for everyday use, while working out at a fitness center or for people on a diet." =  Nanoparticles & Colloids

C‘Q,o (Subscribe or Preview)

The scientists are now planning to continue developing their measurement method so
that they can eventually market it. They already have a prototype of the instrument. The
scientists are also working on developing gas sensors for other medically relevant See all Newsletters »
molecules in exhalations, including ammonia to test kidney function, isoprene to test

cholesterol metabolism and various aldehydes for the early detection of lung cancer.

Source:
https://www.ethz.ch/en/news-and-events/eth-news/news/2017/10/breath-instead-of-a-
blood-test.html
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Sensor misst Atemluft und zeigt an, ob
der Korper Fett verbrennt

Ob der Korper Fett verbrennt, zeigte bisher nur eine Blutuntersuchung.
Forscher arbeiten an einem Messgerét fir den Atem, das bei Didten oderim
Training verwendet werden kann

11. Oktober 2017, 08:00 13 82 Postings

orscher der Eidgendssischen Technischen Hochschule (ETH) Ziirich

haben einen Sensor entwickelt, der mit einer einfachen Analyse der
Atemluft einer Person anzeigt, ob deren Korper Fett verbrennt oder nicht. Das
Ziel ist ein Messgerat fur den Alltagsgebrauch - fiir das Training oder wahrend
einer Diat.

Wann der Kérper damit beginnt, Fett zu verbrennen, ldsst sich heute unter Trainieren und dabei in Echtzeit
anderem mit einer Blutanalyse bestimmen. Wissenschafter der ETH Ziirich Uberpriifen, ob man gerade abnimmt
und des Universitétsspitals Ziirich stellen nun in den "ETH-News" eine - an einem solchen Tool arbeiten
Methode vor, mit der sich der Fettabbau "ganz einfach und in Echtzeit in der Forscher in der Schweiz.

Atemluft" nachweisen lasst.

Beim Fettabbau im Kérper entstehen Nebenprodukte, die ins Blut gelangen,
wird Andreas Giintner, Postdoc in der Gruppe von ETH-Professor Sotiris
Pratsinis, in dem Artikel zitiert. Gerade die leichtfliichtigen Molekiile unter
ihnen kénnen in den Lungenbléschen in die Atemluft tibertreten.

Diagnose von Diabetes

Giintner und seine Kollegen haben einen kleinen Gassensor entwickelt, der
Azeton, das fliichtigste Molekiil der Fettabbauprodukte, misst. Der Chip, der
derzeit noch die GroRe eines Geldstiicks aufweist, ist mit einem pordsen Film
aus speziellen halbleitenden Nanopartikeln beschichtet.

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes
einzusetzen. Mittlerweile konnten die Wissenschafter nachweisen, dass das
Messgerat aber derart empfindlich ist, dass es auch die sehr geringen
Azetonkonzentrationen im Atem von Sporttreibenden aufspiirt. Laut "ETH-
News" kann der Chip einzelne Azetonmolekiile in 100 Millionen anderen
Molekiilen nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese
pedalierten wahrend eineinhalb Stunden und bliesen regelmaBig in ein
Rohrchen. "Wir konnten zeigen, dass sich der AzetonausstoR in der Atemluft
von Mensch zu Mensch stark unterscheidet", sagte Giintner.

Training optimieren

Die friihere, mittlerweile tiberholte Lehrmeinung besagte, dass Sporttreibende
erst nach einer bestimmten Trainingszeit und Herzfrequenz damit beginnen,
Fett zu verbrennen. Bei den Ziircher Messungen setzte bei einigen Probanden
die Fettverbrennung erst nach eineinhalb Stunden, bei anderen schon viel
friiher ein.

Die Wissenschafter wollen nun ihre Messtechnik weiter verfeinern: Mit einem
deutlich kleineren Chip kdnnte ein handliches Gerét fiir den Alltagsgebrauch
entstehen. "Damit konnen Sportler und Abnehmwillige individuell tiberpriifen,
wann ihre Korper beginnen, Fett zu verbrennen, um so ihr Training zu
optimieren’, sagte Guintner.

Getiiftelt wird an ETH und Universitatsspital aber auch an weiteren
Gassensoren, die andere Molekiile in der Atemluft registrieren. Interessant
waéren etwa Sensoren fiir Ammoniak, mit denen sich die Nierenfunktion
tiberpriifen lieRen, oder fiir Isopren, um den Cholesterinstoffwechsel zu
untersuchen. (APA, 11.10.2017)

Originalpublikation:

Analytical Chemistry: "Noninvasive body fat burn monitoring from
exhaled acetone with Si-doped WO3 sensing nanoparticles”

Mehr zum Thema:

Grund fiir zunehmendes Bauchfett im Alter gefunden
Fettabbau: Neue Einblicke in den Lipidstoffwechsel
Limonade zum Essen verringert Fettverbrennung

Mehr zum Thema "Abnehmen”
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Tiny Breath Acetone Sensor to Measure Fat Burning
During Exercise, Help Monitor Diabetes RECENT POSTS

0 EDITORS SPORTS MEDICINE

Building Flexible Electronics
from Scratch Using 3D Printers

Sound Waves Sort Cells for
Diagnostics, Cell-Based
Therapies

Rapid Phone-Based Test for
Multiple Infectious Pathogens

Flexible Skin for Prosthetics
Can Sense Shear Force

bt Cast21 Offers a Lightweight,
.-) Waterproof Cast: Interview
- . R . - U with CEO Ashley Moy
Those wishing to lose weight have to watch their diet, but for optimal results they also have to burn existing ‘:'.
fat in their bodies through exercise. Any amount of exercise simply won't do, as body fat only burns when LY
pressed to do so by specific physiological situations. Therefore, it would be nice to know that one’s exercise
is actually achieving the fat burning goals. INTERVIEWS & REVIEWS
It's been known for a while that when we f‘) Cast21 Offers a Lightweight,
ilt- i J Waterproof Cast: Interview
burn built-up fat, the acetone in our breath ":‘ with CEO Ashley Moy
increases in concentration. Additionally, Ol

acetone is also a biomarker that tracks
closely with one’s blood glucose levels, .
Sensoria Health Powered by
Genesis Rehab Services, a
Partnership to Develop Smart

making it potentially useful as a way to
detect and monitor diabetes.

Measuring the level of acetone in one’s
breath is difficult, though, because of the

Medgadget Visits The Medical
high moisture amount and other breath gacg

Alley Innovation Summit in
components that comes along with it, Minneapolis 2017
confusing most sensors. Researchers at ETH

Zurich in Switzerland have now developed a

tiny, highly accurate acetone breath sensor
that may soon serve as a core for fitness

Medgadget Joins the Verily
Baseline Project Study, Part 1:

wearables and diabetes diagnostic devices. The First Visit

The new sensor, about the size of a coin, is so

selective that it detects acetone exclusive of all other chemicals found in our breath. Moreover, it detects Electronic Pills Powered by
individual molecules of acetone per 100 million parts of everything else, an impressive level of accuracy. @{"’- Gastric Acid to Guarantee
Compliance: Interview with

The technology was tested on volunteers riding a stationary bike equipped with the breath sensor. It worked
so well that the scientists were able to show that, contrary to what was previously believed, some people
begin burning fat soon after starting to exercise. Previously, it was thought that everyone has to get moving
for quite a while before the body gets to power it with stored fat.

Here's an ETH Zurich video about the new sensor:

In your breath: Measure when your body starts burning fat @ &

Flashbacks: Accurate Acetone Measurement in Breath for Quick Diabetes Diagnosis..; LEVL Measures

Acetone in Breath to Detect Body Fat Burning...; New Acetone Breathalyzer May Replace Blood Glucose
Testing for Managing Diabetes...; New Exhaled Breath Sensor to Spot Diseases, Monitor Health...; Portable
Acetone Detector to Help Monitor Fat Burning During Exercise..; Breathalyzer Tech: Acetone Nanosensor
Could Measure How Well You Manage Your Diabetes...; New Breath Sensor for Indirect Glucose Monitoring,
Cancer Detection...

Study in journal Analytical Chemistry. Noninvasive Body Fat Burn Monitoring from Exhaled Acetone with
Si-doped WO;-sensing Nanoparticles...

Via: ETH Zurich...
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1999.
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How Well You Manage Your Diabetes Volatile organic compounds in the exhaled breath of
young patients with cystic fibrosis.
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At Medgadget, we report on the latest medical technology news, interview leaders in the field, and
file dispatches from medical events from around the world.
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Ziircher ETH-Forscher messen
Fettabbau iiber die Atemluft

ETH-Forscher haben einen Sensor entwickelt, der mit einer einfachen Analyse
der Atemluft einer Person anzeigt, ob deren Korper Fett verbrennt oder nicht.
Das Ziel ist ein Messgerat fur den Alltagsgebrauch - fiir das Training oder
wahrend einer Diét.

Agentur sda

Dienstag, 10. Oktober 2017, 14:27 Uhr

Eine Studentin demonstriert das Gerat, ¢ mluft den Fettabbau im Korper n.

Wann der Korper damit beginnt, Fett zu verbrennen, lasst sich heute unter anderem mit
einer Blutanalyse bestimmen. Wissenschaftler der ETH Zirich und des
Universitatsspitals Zdrich stellen nun in den ETH-News eine Methode vor, mit der sich der
Fettabbau «ganz einfach und in Echtzeit in der Atemluft» nachweisen lasst

Beim Fettabbau im Korper entstehen Nebenprodukte, die ins Blut gelangen, wird Andreas
Gintner, Postdoc in der Gruppe von ETH-Professor Sotiris Pratsinis, im Artikel zitiert.
Gerade die leichtfliichtigen Molekdile unter ihnen kdnnen in den Lungenbldschen in die
Atemluft Ubertreten

Guntner und seine Kollegen haben einen kleinen Gassensor entwickelt, welcher Azeton,
das fllichtigste Molekl der Fettabbauprodukte, misst. Der Chip, der derzeit noch die
Grosse eines Flinf-Rappen-Stiicks aufweist, ist mit einem pordsen Film aus speziellen
halbleitenden Nanopartikeln beschichtet

Nachweis im Fitnessraum

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes einzusetzen
Mittlerweile konnten die Wissenschaftler nachweisen, dass das Messgerat aber derart
empfindlich ist, dass es auch die sehr geringen Azeton-Konzentrationen im Atem von
Sporttreibenden aufsplrt. Laut ETH-News kann der Chip einzelne Azeton-Molekdile in
hundert Millionen anderen Molekuilen nachweisen

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese pedalierten
wahrend eineinhalb Stunden und bliesen regelmassig in ein Rohrchen. «Wir konnten
zeigen, dass sich der Azeton-Ausstoss in der Atemluft von Mensch zu Mensch stark

unterscheidet», sagt Giintner.

Die friihere, mittlerweile Uberholte Lehrmeinung besagte, dass Sporttreibende erst nach
einer bestimmten Trainingszeit und Herzfrequenz damit beginnen, Fett zu verbrennen
Bei den Zircher Messungen setzte bei einigen Probanden die Fettverbrennung erst nach
anderthalb Stunden, bei anderen schon viel friher ein

Verfeinern und weiterentwickeln

Die Wissenschaftler wollen nun ihre Messtechnik weiter verfeinern: Mit einem deutlich
kleineren Chip konnte ein handliches Gerat fur den Alltagsgebrauch entstehen. «Damit
konnen Sportler und Abnehmwillige individuell Gberpriifen, wann ihre Kérper beginnen,
Fett zu verbrennen, um so ihr Training zu optimieren», sagt Giintner.

Getiiftelt wird an ETH und Universitatsspital aber auch an weiteren Gassensoren, die
andere Molekiile in der Atemluft registrieren. Interessant wéren etwa Sensoren flr
Ammoniak, mit denen sich die Nierenfunktion tberpriifen liessen, oder fiir Isopren, um
den Cholesterin-Stoffwechsel zu untersuchen

Quelle: Stidostschweiz
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Ziircher ETH-Forscher messen Fettabbau
iiber die Atemluft

ETH-Forscher haben einen Sensor entwickelt, der mit einer einfachen
Analyse der Atemluft einer Person anzeigt, ob deren Korper Fett
verbrennt oder nicht. Das Ziel ist ein Messger:iit fiir den Alltagsgebrauch
- fiir das Training oder wiihrend einer Diiit.

10.10.2017 1427

Wann der Kérper damit beginnt, Fett zu verbrennen, ldsst sich heute unter anderem
mit einer Blutanalyse bestimmen. Wissenschaftler der ETH Ziirich und des
Universitatsspitals Zirich stellen nun in den ETH-News eine Methode vor, mit der sich
der Fettabbau "ganz einfach und in Echtzeit in der Atemluft" nachweisen lasst.

Beim Fettabbau im Kérper entstehen Nebenprodukte, die ins Blut gelangen, wird
Andreas Giintner, Postdoc in der Gruppe von ETH-Professor Sotiris Pratsinis, im Artikel
zitiert. Gerade die leichtfliichtigen Molekdile unter ihnen kénnen in den
Lungenbléschen in die Atemluft Gibertreten.

Giintner und seine Kollegen haben einen kleinen Gassensor entwickelt, welcher
Azeton, das fliichtigste Molekil der Fettabbauprodukte, misst. Der Chip, der derzeit
noch die Grosse eines Flinf-Rappen-Stiicks aufweist, ist mit einem pordsen Film aus
speziellen halbleitenden Nanopartikeln beschichtet.

Vor sieben Jahren war vorgesehen, diesen Chip zur Diagnose von Diabetes
einzusetzen. Mittlerweile konnten die Wissenschaftler nachweisen, dass das
Messgerat aber derart empfindlich ist, dass es auch die sehr geringen Azeton-
Konzentrationen im Atem von Sporttreibenden aufsplirt. Laut ETH-News kann der
Chip einzelne Azeton-Molekiile in hundert Millionen anderen Molekiilen nachweisen.

Die Forscher schickten nun Probanden auf den Fahrradergometer: Diese pedalierten
wiéhrend eineinhalb Stunden und bliesen regelmassig in ein Réhrchen. "Wir konnten
zeigen, dass sich der Azeton-Ausstoss in der Atemluft von Mensch zu Mensch stark
unterscheidet", sagt Glintner.

Die friihere, mittlerweile tiberholte Lehrmeinung besagte, dass Sporttreibende erst
nach einer bestimmten Trainingszeit und Herzfrequenz damit beginnen, Fett zu
verbrennen. Bei den Ziircher Messungen setzte bei einigen Probanden die
Fettverbrennung erst nach anderthalb Stunden, bei anderen schon viel friiher ein.

Die Wissenschaftler wollen nun ihre Messtechnik weiter verfeinern: Mit einem deutlich
kleineren Chip kénnte ein handliches Gerét fiir den Alltagsgebrauch entstehen.
"Damit kdnnen Sportler und Abnehmwillige individuell Giberpriifen, wann ihre Kérper
beginnen, Fett zu verbrennen, um so ihr Training zu optimieren", sagt Giintner.

Getuftelt wird an ETH und Universitatsspital aber auch an weiteren Gassensoren, die
andere Molekiile in der Atemluft registrieren. Interessant waren etwa Sensoren fir
Ammoniak, mit denen sich die Nierenfunktion tiberpriifen liessen, oder fiir Isopren,
um den Cholesterin-Stoffwechsel zu untersuchen.

(SDA)
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KAIPOZ ~ WEBTV  WEB RADIO M'ENA CLICK MIMOPEIZ

zKAT B

TeAeuraia evnpépwon
Tpit 17 OkTwBpiou, 23:10

OAOIMAZ|

KOIMOZ EAAAAA OIKONOMIA TMOAITIKH TEXNOAOFIA YFEIA MEPIBAAAON ZQH MOAITIEMOZ MAPASENA AGAHTIKA AUTO OAKEAOI

YTEIA

KdBe avdoa «mpodidel» T600 AITrog Kaipe o€ TpayuaTIKO
Xpovo (video)
Méxpl Twpa n kavon Tou AiTroug rTav duvard va uTToAoyIoBE péow evog TEST aipaTog i oUpwy,

OTTOU ETPWVTAI CUYKEKPIPEVOI BIODEIKTEG TTOU «TTPOdIdOUVY KOTA TTO00 £XEl KaEi TO AiTTog 0T
owpa. Opwg Ta TEOT auTd givarl AiydTepo BoAIKd Kal TTIO apyd O€ OXECT HE TO VEO TEOT AVATIVON|G.

Auivortn v oy yia apogh oo veomier

[ 5xoncor: |

Anpooieuon: 17/10/2017 - 09:58 Teheutaia evnépwon: 17/10/2017 - 09:58 D<=}

Eival yvwoT6 611 av kaveig B¢Ael va xdaoel KIAG, Ba TTpéTTel va Tpwel AiydTepo
Kal va YUPVAgeTal TrepioooTePo. AN TTOTE apxidel To OWpa va Kaiel To AiTrog
TOu, TToU €ivail Kal To {NTOUPEVO, WATE VO PEIWBET £T01 TO TTEXOG;

SHAREIT

‘Evag ‘EANVag epeuvnTAG Kal 0l CUVEPYATEG Tou oTnV EABETIa avéTTugay pia
véa €BOGO TTOU ETTITPETTEI TNV EUKOAN KOl OE TIPAYHATIKG XPovo
TapakoAoUBnon Tng AIréAuong (kauong Tou AITToug) PEow eAEyXOU TNG
avarvong T wpa Tng doknong. ‘ETo1, KATToI0G PTTopEi va yupvaeTal kai
TAUTOXPOVA VA EKTTVEEI OTN GUOKEUN, N OTToia ETTi TOTTOU HETPG av EXEI
apxioel va kaiel AiTrog Kai TTéoo.

Méxpl Twpa n Kauan Tou AiTroug ATav duvard va UTTOAOYIoBET JECW evOg TEOT
QipaTog fj oUpwV, GTTOU HETPWVTAI GUYKEKPIPEVO! BIODEIKTEG TTOU «TTPOdISOUV»
KOTA 1600 £XEl Kagi TO AiTTog 0T0 oWpa. OPwg Ta TE0T auTd ival AiyoTePo
BoAIkd kai TTI0 apyd o€ oxéon HE TO VEO TEOT AVATIVOAG.

In your breath: Measure when your body starts

O1 epeuvnTEG, e ETTIKEPAANG Tov KaBnynTr ZwTrpn Mpataivn Tou EABeTIKOU
OpooTrovdiakou IvaTtitoutou TexvoAoyiag (ETH) Tng Zupixng, ékavav tn
OXETIKr dnpoacieuon oTo TTEPIOBIKG avaAuTIKAG Xnueiag «Analytical
Chemistry».

‘Orav Kd1ToI06 Kaiel AITTOg, TO OWHA TOU TTApAyEl UTTOTTPOIOVTA PETABOAITUOU,
TTOU KATaAfyouv OTO aipid. ZTOUG TIVEUHOVEG QUTA Ta HOPIA, 13iWG Ta TITNTIKA,
€I0€PXOVTAI GTOV A€PQA TTOU EKTTVEEI O AVBPWTTOG. TO TTIO TITNTIKG Kol EUKOAQ

QVIXVEUOIHO aTTé aUTA Ta OPYaVIKA pépia gival n oKeTOVI.

H véa ouokeur] d100£TEl aIoBNTAPES TTOU PETPOUV TNV TIAPOUTIal TNG AKETOVNG
OTNV EKTIVON PE peyaAUTEPN euaiobnoia ammd Kabe Tponyoupevo aiodnTrpa,
KABWG PTTOPEi va aviXVEUOEl £éva HOVO HOPIO OKETOVNG AVAUECT OF
EKATOVTASEG EKATOPUUPIA GAAT popIa.

O1 Sokipég TTou Eyivav, atrokaAuyav 6Ti To TTOT0 YPryopa o GvBpwTTol
apxidouv va kaive NiTrog, SI0@Epel TTOAU aTTd GTOHO GE BTOHO - KATI TTOU £XEl
HeyaAn onpacia 1600 yI' autoUg TToU YUpVAZovTal yia va aduvarioouv, 600
Kal yia Toug aBANTEG. "ETOI, VW) O€ PEPIKOUG avOPWTTOUG TTPETTEI VA TTEPATEL
HIGUION WpPa AoKNoNG ewadTou apxioel N AmdAucn, oe GAAoug apxiel TTOAU
Mo ypriyopa.

O uTTepeUaiodNTOG AITONTAPAG XEPNOIUOTIOIEN £va «TOITTAKI», PE PEyeBOg 600
£va KEPPA TOU AETTTOU TOU EUpW, TTou o X.Mparaivng dpxioe va avatTiooel
TIPIV aTT6 £TTTA XPoVIa. To TOIT €ival KAIAUPHEVO HE €va TIOPWOES QIAY aTTd
€151KA aywyIga vavoowpaTidia, amoteAdoupeva armd TpIogeidio Tou
BoAppapiou kal Gropa TrupiTiou. Ta vavoowpaTidia autd aAAnAemdpoly pe
TNV OKETOVN Kal €01 ) TEAEUTAIO HTTOPET Var aviXVEUBET OTNV eKTTVOT, TTPAYHA
TTOU «TTPOJIBEI TNV KaUan Tou AiTToUg GTO GWHA.

O Mpataivng Kai n opdda Tou Adn epyddovTal yia va opikpUvouv Ki dAAo To
TOITTAKI, WOTE TENIKA VO KUKAOQPOPHOOUV GTO EUTTOPIO HICt POPNTH GUOKEUT
VIO TO TEGT QVATIVON|G, TTOU Ba UTTOPEi EUKOAQ VOl XPNOIPOTTOINCE! KABE
aBANTAG 1} 6110106 B€AEI var XAoE€l KING pe YupvaoTikr. MvwpifovTag o
TIPAYHATIKG XPOVo TIOTE apxidel va Kaiel AiTrog, Ba dlapgop@uwvel avdioya To
TIPOYPAUHA TNG BOKNOTG TOU, KAVOVTAG €iTe TTEPIOOOTEPN €iTE AlyOTEPN.

ETriong o1 epeuvnTég PEAETOUV TNV avATITUEN avaAoywy aloBnTApwyY Kai yia
GAAa popia, WOoTe va UTTAPEouY Kail GAA TEST avaTvor|g (TT.X. auPwWViag yia
TEOT AEITOUPYIAG TWV VEPPWIV, ICOTTPEVIOU YIa TEST HETAROAICHOU
X0oAnoTepivng, aAdEUBWY YIa TEOT KAPKIVOU TWV TIVEUHOVWY K.QL.).
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O Zwmpng Mpataivng yevvrdnke ota Xavid 1o 1955, aTroudace oTo TuARua
Xnuikwv Mnxavikwy Tou ApioToteAgiou MavemoTnuiou @scoalovikng Kai

Tpe 10 dIdaKTOPIKS Tou atrd To MavemaoTtAipio TN KaAipdpvia ato Aog m
'Avieleg (UCLA) To 1985. AltéAeae kabnynTrg oTn ZX0Ar XnuIKwv
Mnxavikwv Tou MavemaoTtnuiou Tou ZivovaT Twv HIMA kai a6 1o 1998 eival ABiva @sooalovikn

kabnyntrg aTo Turjua MnxavoAdywv kai Xnuikwv Mnxavikwy Tou ETH, étrou

p . . " Oepp.:23 °C Oepp.: 20 °C
idpuoe 10 EpyaoTripio Texvohoyiag Zwuamdiwv. R, 52 v 2%
Avep.: 3 . Avep.: 1 .

Kivnon otnv A8fjva “iproutegr

Tags: Aitrog, kauon
Mmomiliapiopara (42)
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¢ ATIOY BAZIAEIOY ME KATEYGYNSH
ANATOAIKA, ATIO TH ZOAQMOY EQ TH
BOYAIATMENHE (kapiia peTaBoAr)

KdBe avdoa «mrpodidei» Toéoo AiTrog Kaile o€ TTpaypaTiké xpovo (video)

Méxpi Tpa n katan Tou AiTroug Atav duvard va uTroAoyIoBel péow evog TEOT QipaATOG 1) OUPWY, GTTOU
HETPWVTAL..
17.10.2017, 09:58

AugdavovTal Ta aITHPATA VIO TTapoXH) OXOAIKOU VOONAEUTH

Tn oxoAikn xpovia 2015-16 TrpoceAi@Bnoav 144 oxohikoi vOONAEUTEG Kal PETOG PEXPI OTIVYHAG 479. Eva
peyaAo...
16.10.2017, 14:48

O1 CWUATIKEG ETITITWOEIG TG Hovagidg

Mia oTig T60€G KGBe AvBpwTTog atoBaveral povagia. Otav dpwg 1o TPORANUA YiveTal XpOvIo, TOTE EVOEXETAI VA...
16.10.2017, 11:49

MoAAd utrooX6uEVN N ETTIBPACT TWV YPUXESEAIKWV HAVITAPIWY OTOUG KATABAITITIKOUG

H avTikataBAITTTIK dpdon NG WIAOKUBIVNG GAvNKE va dIapKei éwg TIEVTE EBBOPABES PETG ATTO TN XOPIYNOT| TNG.
14.10.2017, 09:59

Maykéopia Huépa Auyou: H utrepTpo@n Tou pag Kavel KaAS yia TravTa

To auyo €ival TTAoUOI0 08 UYPNAAG TIOIBTNTAG TIPWTEIVN, BITAPIVEG Kal HETAAAG Kal CUPBAAAEI OTN CWOTH
avaTmTuén...
13.10.2017, 13:58

OAoéva Kal o TTaxUoapKog o TTANBuopog Twv HIMA

O e1dikoi avnouxolv yia TV Traxuoapkia kaBwg ouvdéeTal ue mBavov Bavatn@dpeg aobéveleg, 6TTWG o
SiaBATNG...

13.10.2017, 09:25

AugdavovTal S1apKWG Ta KpOoUoHATA IAAPAG

Z0pgwva pe Ta atoixeia Tou Kévipou EAEyxou kai MpoAnyng Noonudtwy, éxouv kataypagei 250 kpououara

INapdg, HE...
12.10.2017,17:38

HMA: To mpwT0 KApSIOXEIPOUPYIKO EPPUTEUHA TTOU PEYAAWVE padi pe To Traudi

Marpoi kai pnxavikoi aTig HMA avémTugav éva TTpWTOTIOPIAKS XEIPOUPYIKO EPPUTEUNA TIOU JEYOAWVE! KOl QUTO
ot...
12.10.2017, 09:14

EAa@pg pIkpOTEPN N BVNCINOTNTA AUTWV TTOU XEIPOUPYNRONKAV aTré yuvaika
Avéueoa oTig mBaveég aitieg TTou cupBaivel auTo, gival 6T ol yuvaikeg akoAouBoUv TTIo TTOTA Toug
Kavoviopous...

11.10.2017, 09:37

Maykéopia nuépa Traxuoapkiag - MpwTtabARTpIa n EAAGSa o€ TraxUiocapka ayopia
H EANGSa €xel Tn peyaAdTepn avaloyia TaxUoapkwy ayopiwv atnv Eupwtn (16,7% Tou TTANBucpoU), evi n

MdATa Ta...
11.10.2017, 09:30

11213|4|5|6|7]...] 16 Emopevn
Zx6AI0 AvayvwoTwv | AmooToAR Napamévwy

MapakahoUpe va €i0Te EVYEVIKOI Kal va 0EBECTE TOUG GUVOUIANTEG GaG. ATTOQUYETE TIG UBPEIG Kal TOUG
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